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as well, and much more economically, in 

cast iron. In St. George’s Cliurch, Binning- I is not that the material is necessarily un- 
ham, he has placed on record an attempt to suitable, but only that it must be used on 
act on this conviction. Some of his cast- sounder principles. Good rarely comes of 
iron Gothic work there, as, for instance, the trying to make any material pass for what 
parapet of his tower or the applied orna- it is not. Honesty is essential 
ment of his buttresses, is good enough to as well as in morals. A material will rarely 

pass muster ; but even this cannot be said look satisfactory if it does not by its treat- 

of the tracery of his windows. The leading I ment frankly declare what it is. Our metal 

frames, to be 

truly artis- 

must 
plainly say 
that thov 
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Cast iron is not a material which we are 
j accustomed to consider as suited for the 
window frames of building*? of any high 
architectural pretensions. For this use, re¬ 
garded from 
he artistic 

. point 

view, it 
thus far 
achieve d 

anything but 

favourable 
record, 
chiefly asso¬ 
ciate cast- 

iron windows 

with 

matter - of 
fact struc 
tures as 
lories 
structures in 
which ugli¬ 
ness rather 

than beauty 

would seem 

to be the 
result aimed 
at. We are 
also toler¬ 
ably familiar 

li them ’ 
the rural dis- 
tricts as as¬ 
sociated with 

cottages of 
the “mode! 
order, and in 
which they 
have gener¬ 
ally much 
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effect is to 

be obtained, 

combined 
with equal 
str engtl i, a nd 
at as low a 
cost. Mr. 

It uskin h 
indeed 

something to 

the effect 




k J 


03, 

lid 


f 


■ 


wit 


that it is im-' 




possible to 
produce any- ■ 
thing artist¬ 
ically pood 

in cast iron: 
but with all 
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ence to Mr. 

Ruskin 

must be al 
lowed to dif 
fer with him 
on this point 

when 

fleet that the 
old work of 
Sussex and 5, ;j 
the modern 

ars great, line! in them are by no moans bad ; carried j work of Norwich aro in evidence egu™* U™; 

oca rang- out ia stone, they would l,avo looked well; Although m the desj bofora 

niwd l,y able architects, Hickman, who butthereisaliouttliemanattenuationwliicli the reader the lines ot ll.inijoja ' 

And,,!.rite,V’ thought so, and .tried hard strong material like iron the hulk.den, ended ^bSCt li!^ 

to shape in stone the intricato forms of accordingly; but ho neglected at the same they w»m best to ® . civoii are in- 
Gothic tracery—which are often mere repe- time to give to his work any of tliu distinctive ! j>l th imator al. 1 ‘ ^ 0adBt | w j n . 

tit ions—was a slow, laborious, and wasteful characteristics of metal. The result there- tc - . ,. i | J0 0 b d erved of those 

; and that it might be accomplished I fore was a feeble caricature of Btone tracery* dowa. 
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Neverthe. 

less, itcarmot 
be flouhted 
that the cap¬ 
abilities of 
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designs that castings from them to be picked out in paint;*- • 

-will be in no danger of being mis* black or gold. But in the * 

taken for stone or anything else panels at the sides is iodic&tiji 

than what they are : and this point we have already seen, the altunfjv 8 ® . 

it is proposed should be still further method with coloured glass, A* 

emphasised in painting them, such from the outside of the window^ 11 

colours only being used as we are H cutting*up ” method will be ,Ule 

accustomed' to associate with iron- effective; but the coloured 

work. _ Rife greater variety 

I offer these designs to those within. 

interested in building as so many It will be observed that at c u 

suggestions merely, to be taken for Fig. 1, is given a section at the w* 

wliat they are worth. For, though of the panel on the line x n, showing 

the writer of this paper may not be how each repeat of this panel is nia<& 

absolutely without experience as a to overlap its next neighbour and j" 

modeller of ornamental iron castiug, attached to it by screws from tehini 

lie makes no claim to be considered By “behind ” we should perhaps 

a practical pat tern-maker; and he plain that the inner side is meant 

does not question but that a practical these diagrams in a general -any Jf ! 

man. setting himself to carryout one presenting the outer side of the win' 

of these designs, will be able to now. From B to e are shown the i 

introduce various technical improve- screw-holes in the back portion, a«j j 

ments in it. Nevertheless, he lias a from x to F the rounded front mould- 1 

confident hope that as suggestions ing into which the screws are driven, 

his designs may prove of value. At G appears the capital of one o{ ; 

As it is proposed to cast the orna- those mullions on which such aa 

mental parts in panels, the designs, ornamental head is supposed to rest, i 

with the addition of plain bars to In Fig. 2 is drawn an ornamental * 

form mullions and transoms, can be base panel to accompany the head 

combined so as to form windows in Fig. 1. Of course it will not le 

of almost any size or shape; and in every instance that such a base 

with the various designs are given will lie required. If an unimpeded 

hints for screwing together the dif- view is desired, or if it is necessary 

ferent portions of a frame in such a that the lower part of the window 

manner as not to be unsightly. By should admit as much light as pos- 

these arrangements, and bv the use sible, no base panel will be used. If, 

of iron-glue at the joints, the whole however, a certain amount of ob- 

frame mav be made as rigid as if scurity is wished for—indeed, in all 

cast in a single piece. cases where it is usual to insen 

A glance at one of the more im- Skeleton Flan or Window. ground glass, or to use wire-blinds, 

portant illustrations (say Fig. 1) will ^ ^ or anything of a similar nature— 

showthat the ornamental work isof two kinds I But to speak particularly of Fig. 1. IV e I the base panel will come in admirably; 

—the thicker members which follow some- have in this a repeating panel for the head and, artistically speaking, render the mn- 
■what Gothic lines and which carry the glass, of a window. At its sides are drawn two dow most complete. In the mere skeleton 
and the flatter intermediate work, against half-repeats, to show something of its effect sketch (Fig, 3) is shown a window with 
which the glass simply lies. The illustrations when in position; but those portions of these ornamental panels at base as well a* 
are not drawn to any exact scale, butsuppos- these half-repeats which approach it are left head. At H and i, Fig. 2, may be seen a 
ing the repeating panel in Fig. 1 to be a foot merely dotted, that they may less interfere method of fixing the base panel by screwing 
across, those members of the design which | with the actual panel. The supposed size it to rebates in the upright mullions. 
cany the glass would measure about three- of this panel is 12 in. wide by 21 in. deep, The bottom bar of the frame at e, t 
quarters of an inch from side to side and but it would in no way suffer by being cast will of course be moulded sloping 011 its 

from front to luck. Something of the general j on a somewhat larger scale. The flowers outer side to throw off rain, and the oases 01 

section of these members may be seen in and leaves are shown in this as being “cut the mullions 1 and m will probably l>e ca-t 

Fig. G; and on each side of them is a rebate up ” on their outer surface by incisions in in the same piece with it, the mu 11 ions being 

on which the glazing is done in the ordinary I the flowers and by raised fibres on the leaves, ! made to fit into them with mortice ana tenon 

way with putty. The glazing is sup- ._. joints. L is a corner base, an 

posed to be on the inner side of the there will be a necessity for ^1)*^ 

window. Ij it square to fit the angle of the br.iii- 

The intermediate work is supposed [1 work, it is shown as finished wi 

to be cast quite flat on its inner side, [ s merely a nail-headed ornament, 

and it might have a general thickness libf f*4we have an mterscc i 

of about a quarter of an inch. On [H and transom. It is F FW, 

its outer siae it would be slightly I 1 ends of the latter sno ^ 

relieved by either raising or incising hi ons into mortices 111 • 

the fibres of leaves and similar mark- I j lion, and there be fixed. r~ r t - 11] 

ings ; emphasis would afterwards lie I "I flower omaraeut at „ mi* 

given to such markings by paint or ■§ shown at X, is attached o\ 

gold. ffl through its centre. ThjjWggg 

An alternative treatment of this in- 0| of course, be so arranged * m | 

termediate work might, however, be Bf| the space into panes of auj. m ot - 

found in piercing it, as indicated II height Fig. 5 illustrates a, _ ,f 

in the leaves and flowers of the side pi fixing the head panels to 1 ,. A^.yi 

panels in Fig. 1, and inserting small |f| the mullions by j« jji 

discs or other pieces of coloured glass. [ill be concealed by the putt) m 

The small section (Fig. 7) shows bow, [i|| ing. Fig. G < is a general sec ,-- y 

this latter arrangement should jjl glass-carrying members. p* 

be followed, a little rebate is formed [ill which allusion has ai . ^ oW€t - 

in the flat surface of the intermediate ,ll made, is a section in a lea , hV ilL 

work to receive the coloured piece. v Li of the intermediate flat n ^ 

For this scarcely any putty would be |H ■■ - - .IT po some idea of tl!e : ece5 of 

needed, as the coloured disc would be Fig. 9. Iron Frame with Lead Glazing. posed for fixing in i s j )a llo" 

kept in place by the large pane of Jk coloured glass by mean 3 

glass against which it would be * 
pressed. 
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Fig. IL—Flan, ahewlag Mode of Joining Square Forms. 
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SIfIStiSS- S^!? r Wl11 sufiicien tly tie- | window of moderate height would look well mullion bars are made to alternate with the 
and from them any amateur who may choose middle, and bottom. mullion would be as shown atV Ti,* 

aWptnwn 11 * ow [M >att ^ r ^ for casting will be f These panels are shown as fixed to each portion above the line r u gives 

able to work. The professed founder, how- other by screwing upon them, where the for finis!' ■’ ‘ • 

e\er^ it he takes this work in hand, will ! glass-carrying, lines come in contact, small 

doubtless modify ’ 

them to a certain 
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with a straiglit bar 
at that line, and 
screwing to it and 
the panels the al¬ 
ternate flowers and 
crowns. 

Pig. 9 is intended 
to illustrate 
com bination of lead 
glazing with our 

ornamental iron 

frames: taken with 
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extent 

make them con 
form to the ordi 
nary rules of his 

• own practice. 

By combining the 

above-d escr i bed d 
corative panels anil 

plain minor parts, 
it will be seen that 

windows much 
varied in form and 
size may be pro- 
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method of joining 
square panels to¬ 
gether. No over¬ 
lapping edge is 
necessary, 
being united by 
screws 
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may be produced 

at little cost, for as 

the parts repeat 

the expense of 

. making very few 

different patterns 

1 need be incurred. 

Where the win¬ 
dows are of con- 
, sidemble 

us say of half a 
dozen repeats or 
upwards of the 
head panel, a better 
effect will bo at¬ 
tained by breakin 
: the work at inter¬ 
vals with thicker 

imillions, and thus 
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shows in section in 
Fig* 10, and in plan 

in Fig. 11. Either 
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ranged or coloured 
glass might be used 
to fill the spaces in 
this design; if the 
latter, some sort of 
kaleidoscopic dis¬ 
position of 
coloured glass 
would 
The leaded work 
would, of course, . 
be fi rst soldered 
together, and then 
puttied into the 
iron frame 
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Fig. 6. 
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separate 
lights of two, three, 
or four repeats 
each ; anti to give 
to each light its 
best effect, it should 
have a central panel 
in its head—let it 

have, say, one re 
pea Land two ha Ives 

or three repeats and 

two halves. These 

designs, it should 

lie borne in mind 
are not suited to 

flat windows only : 

they will have an 
exceedingly good 

effect if introduced 
in the projecting 

windows so fre 
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■wider rebates 
would be desi table 
than for glazing 
without lead. With 
the omission 
intermediate flat 

ornament, the de- 
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8 might also be 

made to serve for 
leaded work. 

Some reference 
has already been 
made to the manner 


■ 


quentin 

bethan style ; only 

special angle-pieces 

will then be 

quired. 

Tlie panel shown 

in Fig* 8 is one 

which may be either 
extended over a 
whole window or 
lined in connection 

with nlftin titt t iii Ftg* 1—Panel for Bottom of Window. Fig. 4. 
r _ ; i ■ i ; V' to Mullion. Fig, 6.—Section of Glaring Bar, Fig, 7 

t u a v\ iquow imn window Panel Fig, 10.~ Section ahowing Mode of Joining Square Forma, 

is wanted to admit 

a certain amount of liglit, but not to b© bands, like that at o, Fig. 8* 
looked through, these panels would l*e window is filled with them, the tops of one 
jihu ed renting on fine another from bottom row T would be in a similar manner fixed to 
to top, and would have the effect of rich the bottoms of the row above it by a series as we are 
lattice-work. In u lighter window, one to of smalt crowns screwed on, like that at p * decorative ironwork should rattier lie 
I* l*>ukeil through, the uanoU might bo cl is- I Tli© flowers also, at Q, q, are connections, chosen. It will bo with the outside of out 
[M jfied ill horizontal Imrnls, alternating with I being screwed on to half discs of metal in windows that we shall chiefly have to deai 
plain piiiRM divided by inullioix bars. A ! the panels such as are shown at B, R. When for the predominant colour of the inner 
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flow frames should 
be painted. 'I'he 
colouring of them 
ought, as 1 think, 

Mullion and Transom. Fig. 5. — Attachm ent of Head Panel j-, e } 00 ^ e ^ up on 

Rebata for Coloured Disc. Fig. 8.—Ornamental „ matter of 

some importance. 

If the entire i 1 1 should not be of such a character as 

can in any way cause them to ho con 

founded with stone or wood. Such colours 

accustomed to associate with 
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side will have to depend jon the decorations [ board. To do this, drive two strong pins I This will complete the sir, iT" T" 

of which it forms part. But the vertically in the cardboard 2£ in. apart, and should, of course, be water ti&ht ^ w ^**k 

wj but little; from make a loop of thread 31 in. long; pass this I the outer and inner recentacl ** 

ht, the ironwork loop over both pins, and run a pencil round may be used for the tubes ^ 

the loop. An oval figure about 3 in. by 4 in. it would be neater to have *1 it 11 \ but 
will then be described, as in Fig. 2. caps to fit tightly or even J 1 16 b 

This oval may be cut out of the cardboard The wax is introduced into the* 6 * i° n ' 

with scissors, and used as a pattern by | usually when in a molten state hi ! m ^ 

To speak then of the outer side. It is 1 which the tin or copper for the smelter pieces could be put through the t ? . 

suggested that for the heavier, glass-carrying bottom can be marked. A I in, may then be I desired. 0 111 ™ if 

lines a deep dull red will, in a general way, cut off the edge of the cardboard all round, Care should he taken to have th * 

be appropriate, and for the intermediate and the bottom for the inner receptacle cut case as nearly as possible concent ' 1u “ C l 

work a moderately deep dull green; the from the reduced pattern. It is much better the outer, so as to have the same siv C : 

prominent parts in each being picked out to make the outer case at least, of copper, for water all round. This, however 5 1 *1 

with the opposite colour, whilst for certain as it will last much longer than tin, be very difficult with the le^s if the hole 1 ’ 

specially prominent points and slight mark- pleasanter to work, and look better. A boiler top is in the correct position Q ™ 
iugs black or gold might be employed. As smelter made of copper also is more A Honey Ripener, Fi^. 3 maybe made f 
regards the use of gold, however, care will valuable than a tin one, even beyond the any tin receptacle large°enourii to hold H 
always be needed to avoid a “spotty” effect, difference in the value of the materials, quantity of extracted honev° likelv to hi! 
and a gilded surface will often require a gilt If tin is used, acid should on no account in hand at one time. A vessel P i 
line near adjacent to carry it off properly. be' employed as a flux for the solder, as diameter and 18 in. high will probablv 

Again, bronzing would not be improper it would, soon eat its way through the hold more than most of my readers reouiia 1 

for our purpose. The whole frame might be plates. ' It can easily be made after the manner of 

painted of a dull green, and relieved in its The sides of the outer case are formed of the barrel extractor, having a wired ecke 

prominent parts with bronze in the ordinary a strip of tin 3J in. wide and about 9£ in. top and bottom, and a honey valve soIdered 
way. This would preserC v its character as long. J in. is turned over at each end, one in the side close to the bottom. It is 
metal, and would look well, I hough whether end up,-the other down; they are hooked scarcely necessary to have' the bottom 
it would have so artistic an effect as the together, hammered flat, and soldered. in. sloping, as the can may be tilted over with- 
forraer scheme may be doubted. of one edge is then flanged out at right out much trouble, but most amateurs will ' 

.Mention has been made of iron glue angles to receive the bottom, which has find it easier to have the slope in the 
for uniting into a solid mass parts which the same amount of its edge turned up bottom. It will then be made a little 
have been merely wedged or screwed to- and then down over the flange, the whole larger than the space which ‘ it has to fi 

gether. It is familiar under some name or being finally hammered flat - against the and turned until it fits tightly all roun 

■other to most practical iron-workers ; but sides, as I described in the Little Wonder against the sides of the can. The bottom 

the amateur may need an explanation of it. extractor. • might also be put in like that of a tin sauce- 

The common way of making it is with iron The inner case may now be taken in pan with the folded joint such as we used 
filings and sulphuric acid. This laid on the hand, its dimensions being 3 in. long, 2 in. in the smelter. 

parts before they are screwed together unites wide, 2’- in. high, the strip which forms its -If this last plan is employed, it would be 

them so effectually that the joint becomes 1 sides £ in. shorter than that for the outer advisable to solder three or four circular 
harder than other parts of the casting. It case, and the bottom £ in. smaller all round, pieces of tin, about the size of a crown and 
can, of course, only be used when no future The bottom and sides may be attached as slightly saucer-shaped, to the bottom, to 
unscrewing or taking to pieces is contem- in the outer shell, or the bottom may be I prevent it from being worn at its junction 
plated. It is said that the French _ claim flanged like the cover of a canister and with the side. 

that their “ iron mastic ” (as they call it) has soldered to the sides. The top had better be A strainer might conveniently be added 
more strength than ours; they use in addi- beaten into a dome shape, as shown in Fig. to the ripener. This is either of perforated 
tion a little sulphur. _ _ 1, for which a wooden block with a hollow tin, or simply a piece of muslin or cheese- 

In addition to their primary purpose, it gouged out to the correct size and shape will I cloth. If the former, it should be made in 
may be found that our designs for iron be required. The top is flanged down, and j the form of an inverted cone in such a way 
window frames-may be adapted (without fits the body to which 

glass, of course) to verandahs, balconies, and A hole is made in the centre of the top to the strainer. It would be better also to 
similar uses. It may be observed that the take a piece of light brass or tin tube J in. have a rim of plain tin over the perforated 
design Fig. 8 especially would make an in diameter and 1 in. long. A hole is also cone, so that a quantity of honey could be 
exceedingly rich substitute for lattice-work, bored about 1 in. from the bottom to take 1 poured in, and let percolate slowly through 

the nozzle, which 13 a piece of tube 4 in. the holes. 

long, and tapering from £ in. to ^ in., but it If the muslin is decided on, all that is 

is not soldered- in place yet. It would be I required is a rim which fits into the top of 

well to solder three little feet I in. high to the can and holds the muslin all round. 

the bottom of the inner case to keep it a This rim can he made of doubled tin, 1 in. 

proper distance from the outer; these can be I wide, first made into a hoop to fit .the can, 

of pieces of tin bent round to about the size and then having a i in. turned out at right 

of a lead pencil and cut the correct length. angles over the wired edge of the can. The 

, ... „ | A handle, as shown in Fig. 1, should be cover will fit over this as in the other. 

A wax smelter is _a very useful piece of riveted to the outer case after the manner I Feeders are legion, but I will describe 

apparatus to have in an apiary, as by its of a tin pannikin handle, and the top made 1 only those which I have made and used 
means wax may be kept in a fluid state for to fit nicely over the sides. A hole should myself. One of the best for all round 
a considerable time without any danger of be made, and a bit of tubing soldered in the purposes is “The Raynor,” of which I give 
being overheated. , outer cover towards the handle, through three diagrams in Figs. 4, 5, aDd 6. 

It is on the well-known principle of the which water is to be introduced into the It will be seen to consist of a bottle witn 
glue-pot: aa outer vessel contains water, k boiler. An oval hole about 1 in. long and J I screw on cap, which is perforated with a 
whuethe wax 13 placed m the inner one, in. wide must be made over which the outer dozen holes in a semicircle in such a ^ay 
. can p°t then be made hotter than the nozzle is soldered. that one or more can be brought over the 

. 01 ing point of water. The manufacture The inner case is now to be put into the circular slot which is shown in the s » 

. a .smelter will be found to be a very other, and the smaller nozzle soldered firmly Fig. 5, A pointer soldered to the P 
™ V °b, entailing some rather clever tin into place, having its point as high as the indicates the number of holes which 

' '■ , ' * • ' ■ top of the smelter when horizontal. The uncovered to the bees underneath. , 

Ihe outer case is oval, and rather like a soldering can easily be done through the I make the base of my feeders ot 
tin tea-pot, for wlpch it might, at first sight, large hole in the outer case. The top df the wood, turned to the section shown a ig- 
be easily mistaken. . _ boiler may now be put on, the tube com- 6. They are 8 or 7 in. across, and % 

^ a - r0 in ' ^ y 1 * w i^ e > ! nmnicatingwith the inner receptacle passing I high.- , j +„ fit the 

li 1 ? ner receptacle is 1 in. through a hole made for its reception, ana I The recess in the top,ta made to. , { 

Bmaller every way, so that J in. is left solder should be applied all round the tube 2 lb. screw-top bottles, winch can fie S 

between both for water and steam ■ and the top. The outer nozzle can then be from all dealers in bee appliances for B.t>W 

,FvT 1 ^T 1 1 ? bottom pf the water soldered in place both to the boiler and the 4s. a dozenl - ' ' .^ T;- 

ease should be cufc&from a-piece of card- j inner nozzle, 4 \ . I * The top of the dome is 

^ .k *:'**•*« a til* ill J* 4 m a .*4 aw 
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inside colour will sho 
within, seen against the 4igl 
will tell as little else than black ; gold only 
will tell upon it with much effect, and it 
may, therefore, be well to a certain extent 
to employ gold. 
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it is then soldered, that the cover of the can win fit also over 
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wax Smblteb—Honet Ripener and Strainer 

Feeders—The Ratnor—Dcmmi Feeder 

American Rapid Feeder. 
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J. m j thick, a circle marked round while in Hone. A slit is cut in the dummy to enable Fi g. 9 is a general view and Fie. in 
the lathe with the corner uf the chisel, and the bees to take the syrup, which is con- cross section, of one of these feeders which 

the slot i in. wide, cut out with a narrow tamed in an oblong tin box with perforated I have in iny possession. 

TOaliSE’Sjtffc.Wrt • . ^ edge placed at the back. It consists of a trough holding about 

more, ihe feeding bottle is then laid in feeder which I used successfully as an the brood nest bv the ends and a pair of slip¬ 
py 6 and holes pricked through its cap experiment last season. The slot in the plementary sides, which allow the bees free 

through the slot of the stand, with a darning- dummy is 6 in. long, and the tin box 8 in. by access to the top of the trough without per- 
needle oi fine awl. "these holes may be 5 in, by 2 in.; a dozen holes are made along mitting them to escape, a thin board acting 

about a dozen m number, as shown in Fig. the lower edge opposite the slit, and a screw as a cover. The vertical lines in Fig. 10 

o, A pointer of tin must be soldered to the plug and leather washer keep the hole denote a sort of ladder made of very thin 

cap, and, numbers stamped on the stand through which the tin is filled perfectly wood, its object being to prevent the bees 

corresponding to the number of holes tight. The tin is kept in place by two being drowned in the trough. 

° P wi_ ^ °* wood 2 in : by 5 in. by i in., To make this feeder, two pieces of clean 

wnen tne bottle is inverted, the syrup nailed edgeways to the dummy, and two pine 104 in. by 4£in. by 1 in. are made out for 

will not run out of the holes, owing to the J other pieces 5 in. by 1 in, by % in., nailed to the ends. ■ Rebates 14 in. wide by § in. deep 
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Pattern of Bottom, Pig. 3.—Honey Eipener and Strainer. Tig . 4.—The Raynor Feeder: Feeding Bottle. 

Section of Hone's Dummy Feeder—A, Dummy; B, Syrup ; 

Grose Section o! Ditto—A A, Level of Top of 


Tig, X, —Section of Wax Smelter, Fig. 2. 

Tig' 5.—Ditto t Stand, Fig. 6.—Ditto, Section of Stand, Fig, 7.—Square Base Feeder. Fig. 8, 

C ( Holes ; D, Screw Cap ; E, Slip to sustain Tin, Fig, 9.—General View of Rapid Feeder. Fig. 10. 
Frames; B, Bee Space ; C C # Top ; D, Trough, 


air pressure ana capmary attraction, but the I the backs of these* so that i in. embraces I are then to be cut round three sides of 

bees can easily suck the syrup through the the back of the tin. The whole works like | each. t B _ 

holes. I frequently line the dome with the female portion of a slide. A small strip 1 Two pieces 14 in, by 3$ in., and one 14 in. . 

cloth or chamois leather to keep it snug. (e) underneath prevents the tin from going by in. by £ in,, are to be got for the 
When f am in a hurry for a stand, I some- too low, a ... sides and bottom of the trough. This may 

times use a piece of pine 6 io. square, and If the screw cap is an objection it could be now completed by nailing the sides and 
tark a slip 1 in, wide and £ in. thick all be replaced by a tube and good cork, an bottom to the rebated parts of the ends 

round, as in Fig, 7, I then cut a hole right indiarubber one being the best. forming a trough 8J in. wide and 3J in, 

through the top large enough to take a tin For spring feeding, when only a small deep, and with the ends projecting g in, 

canister cover of the correct size, which I quantity of syrup is required to be given at beyond the sides and bottom, ^ t 

flange over and secure in place with a couple a time, some of the holes in this feeder may The outer sides, which are 14-5 in. by 4* in. 
of tacks. I be plugged up with wax, by^ia, are now to be nailed to the projecting 

The principal objection to all these parts of the ends, which will leave a space of 

holes in the bottle cap as before, and the feeders is that they must be frequently jj in, between the sides of the trough and 

work is done, A pointer, of course, will be attended to, on account of the small quan- these outer sides* 

tity of syrup which they contain. This has If the whole structure be now laid upon 

been overcome in the American rapid feeders, a table, it will be found that the bottom of 

of which there are many now in the market, the trough is g in. from the surface of the 




f cut the slot in the tin and make the 


needed as before. 

Another feeder on this principle is a 
dummy feeder, invented by, I think, Mr. 
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table. A partition ia now placed 1 in. from treatments of imitations—the first wherein specimen of pitch pine which is remiiw^t 
the end of the trough to form a tilling space, the colour effect alone is sought after ; and be stained down, say to an A mericanw!i ]. 

This partition is piem-d with 1 in. holes, so the other, that in which the figure and par- shade—and in which it ia most effect!* 
that when the syrup ia poured into the ticular characteristics of the wood are also we may first coat it with either lam™ 7 
smaller compartment, it will run into the imitated. Without attempting to follow the gold-size diluted with one-third of hmT 8 
larger, which can thus be filled without theory of the matter beyond the simplest tine; or with raw linseed oil, a little “turn" 
removing its cover. The cover may now lines of consideration, it will be readily and about one-tenth part’of good liimH 
be made of i in. stuff of such a size as to granted that both of these methods have driers, or terebine. The dilate gold-size'U 

over the larger compartment: viz., 10.} in. their proper sphere and limitations. The the moat costly and quickest as it mswt* 

by 13 in., and a couple of little cleats put on description and quality of the wood stained stained upon in a few hours;'but for e quo I 1 

to prevent it from warping. If anexainiiia- is a most important factor of its successful permanence and cheapness the drvin»7.i^ 

tion is now made, it will be found that the treatment For instance, we may stain the best. Both are brushed on inthe same 

bees can crawl up between the inner and white wood with the colours of light oak or manner as varnish is applied, only rather 

outer sides of the Feeder and over the side of maple, ami obtain a rich and satisfying more sparingly. When plain - staining - 

t he trough into the food. A careful exnmina- effect. Apply, however, t he same trans- varnishing very white wood, it is often nfcces- 

tion at this stage will show the course the parent glaze to sappy and knotty deal, or, sary to avoid all possible ufter-discolorttion 

bees will take ; and if any passage is less on the other hand, to light pine with a arising from the oil darkening with'age- 

than } in., it should be enlarged. The top strongly marked grain, and we feel at once and since it is prepared from the same *1 

Ige of the trough w ill evidently be 'i in. colour and grain do not agree. Pitch pine source, the gdl^-size, unfortunately, is liable ’ 

lower than the sides of the feeders and the of the ordinary class, such as its imitation to the same defect. Here, then, it should 1 

under surface of the cover. The bees could, described in No. 84, may be greatly improved be substituted by using “clear” size, or 

at this stage, find their way into the smaller by staining to the effect of American wal- Young’s colourless patent size, and then the ‘ 

or filling compartment through small spaces nut; but were we to grain upon it after- whitest copal oil varnish for the finish. One J 

which communicate with the hives. These wards the figure of ordinary knotted, or. drawback common to sizing ia the tendency fl 

with scraps of wood Italian, walnut, then an unnatural attempt of the fluid to raise the surface grain of the 

a long narrow strip | at combination is at once apparent. The wood: this is particularly the case when the 

very common and popular reed staining of size is used hot, and therefore such must be 

the poorest and.cheapest articles of furniture avoided. 

the food without the risk of being drowned I —presumably in imitation of mahogany— ■ Mixing Oil Stains —viz., those prepared 

c an now be made. About the best material to strikes in the mind at once a note of dis- with a drying-oil and painter’s pigments—is 
employ is the wooden dividers which are used cord. Mahogany is an expensive wood, we a simple matter.> We may take three parts’ 
to separate the sections in the section crate, know, and therefore imitations of its colour oil to one of turpentine, add the liquid, or 

They can be cut 12 in. by 31 in., and seventeen on wooden rubbish are rather objectionable, even paste, driers as above-mentioned, and 

or eighteen of them will be required. Twice Then, again, the colour of even the cheapest then the simple addition of “stainer” com¬ 
as many pieces of wood J- in. thick by about mahogany cannot be obtained by a barg pletes the mixture. As advised for prepara- 

; in. by 1‘- in. will also be required. One of coating of stain, so that it is not satis- tory coating, Japan gold-size and “turps' 1 

the thin dividers is then taken and marked lactory from cither point—consistency or may be used for the liquid, 6t, better still, 

with a pencil 3* in. from pach end. A appearance. Mahogany, walnut, maple, and copal varnish may be stained and diluted 

couple of the small pieces of the wood are other choice woods—particularly those which with “turps." The advantage of using the 

then laid on these marks and equidistant are best imitated in distemper colour-can, two last-mentioned is their quickness of 

from the edges of the divider; another however, be beautifully grained upon pre- hardening; whilst the cheaper oil mixtures 

divider is then laid on top, and a tack pared plain wood, with results almost equal are far better for spreading evenly and * 

through each thick piece secures the three to anything we may execute upon painted regularly over Urge surfaces. I have gone 

together; another couple of thick pieces are grounds. As in most of these dark varieties somewhat minutely into this preparatory 

put next, again a thin one, and the tacking it is necessary to first stain the wood a consideration, knowing fron\ practical ex- | 

continued as before until the pile is high general colour, we will now briefly notice perience how often the want of a little 3 

enough to fit the breadth of the trough. the pigments and fluids most serviceable for felementary explanation will mar the•whole fl 
The thin wood dividers of which this plain-staining purposes, considered not from, work on completion. I now append a few 
ladder is made are kept $ in. apart by the a dyer’s or polishers, but from the painter's details of colour-stains, which,with the lore- Jj 

little blocks between, and that is the whole and grainers point of view. ( going, should suffice the worker for all ordi- 

secret of its manufacture. The outside Preparation/or Plain Staining is tLiaatter nar, <jr __ . 

dividers will, when in place, be J in. from of circumstance, depending upon the nature Light Oak Oil-stain may be made from raw 

the sides of the trough, being kept so far of the wood stained and of that to be colour- terra di sienna, with the addition of a little 

away by similar blocks. To prevent the imitated. If the timber is of the poorest 1 raw Turkey umber. ' • 
ladder from floating in the syrup, a couple quality, soft and sappy, the better plan for Medium Oak Oil-si am from raw sie 

of little wooden buttons attached to the sides cheap work is to ensure more regular colour and burnt Turkey uraber. ' .J 

of the trough can be turned over it, while by first giving it a coat of patent glue size Dark Oak Oil-stain is best made if 

two strips > in. thick are tacked to the of fair strength. This is no “ lost labour,” l burnt Turkey utuber aldho ; the yellow , J 

bottom of the trough on the inside to enable since all common staining requires to be [ of the copal varnish, which it is suppose / 

r art. I sized to enable the varnish to bear out. It intended should be used for nmshmg . 

This is an excellent’ feeder. 'It takes the is, however,advisable that, for floors and all class of work, is here sufficient to gne 
place of the section crate, but of course is similar surfaces exposed to hard wear, the required trace of yellowness. . 

only suitable for use in the autumn, when stain should be applied first; otherwise, Ror Antique Oak-stain, anuxicure or w 

stocks have to he fed up rapidly before the instead of sinking into the wood, the colour* black, finely ground, with a,very Ut 

is merely lying on the surface, and is more sienna. Vandyke brown alone . 

easily worn away. In dealing with ordinary deep rich stain, its colour, when gro _ 
house woodwork, cheap panellings, etc., the oil, being not so red as when us , 

size before oil-stain is recommended. When temper. This pigment, being a no ' 

the former is dry, it will be found that the drier, requires fully double the us q jj 

oil-stain, or “graining colour," can be spread tity of terebine added to the °4 ‘ Tinori ,4 

much better and more regularly, and that ■ Walnut Oil-stain for varnis> e V ' j 

laces which would otherwise without any after glazmg and 

much stain are scarely notice- be coloured with burnt Turkey , I 
- I able. In sizing white or stained wood, poor a little ivory black, h or a groun 

rich and | work often results from the “quirks "and. stain—viz., whereon we wish to g en ^ 

mitre3 of mouldings being overcharged with figure—raw umber is tlm net _^ r ° natu . 

■ ■ ' * * This can be I since its subdued tone contrasts J 

’ little burnt umber can b® J itch 

' - Iwor* 




or 


i ‘i 


now be stopped up 
t.u ked over them, ami 
ut glass cut to cover the compartment. 

The ladder which enables the bees to take 


ran 




oses: 
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winter. 


THE ART OF GRAINING 

BY A LONDON DECORATOR. 


Imitations of Woods by Plain Staining r t i,_„ „„„„ „ 
and Graining upon Unpainted Wood. bave a £o^eS 

The Practice of Staining light and inexpen 
sive woods to the colours of 

costly varieties is a branch of 


more 


_ graining— t 

fb'pugh’it still is—that few persons the “froth” of the warm size, in is can oe 
will object to. The advantage of being able easily avoided by adding a little turpentine 
to get a permanent and decorative finish —about one teaspoonful to the pint of size— 
upon new wood without the important out- which will prevent much of this “ frothing*’ 

19 3 ® apparent to | nuisance. For preparing a higher class < 

... of which we chiefly j wood; a --— ■ 

. v- -—; , I desire to alter, there are several better the siennas alone are too f® 01 

lug we have two distinct | methods open to us. When we have a good I pine is very largely used for non 


lay of preparatory painting is so ap; »a 
all, that a first place of interest wifi i 

ing with such. 


I readily woodwork the. colour o 


be given to a paper dealing 

Under this heading we h 
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“its iUs I t\u± in * ! !» ?" "R '*• *,' ,d T k ™” d » *» 

most instances the pine is cheaply prepared, g °° d C00t ot varnusL to H f ™ 111 ? .« in. high, and 

■« much resin and matter of n (Lolouriu* must Ke the'SSs Smd ! ST i d l™ ul,n S' l ™l'- <-'ut n 31 in. 

: sz oriS me r 

j reSn^tlyS"twf ’ '*Tf" /«'worltin‘ B u,™, hX'S'XS'oiT* o^il'eVn”.*,on 

I b^4^^sAHS3 S k °saitte 

t meat "or the SiloS th ? fa - rst coa i m § > 3 “Pl'lwd sixpence. Cut two pieces of * in. brass or 

1 <:ora, uon^Putt^oftwo^shades, coloured to NotwithsUndin* this mper is cmnpibd the dot£i Vi.ro!of‘ R?ImJP 

i t to !&' fcSjf, A day or soto allow SUd I S^h.*^ rd'taSl JSf 

limch darker, besides the umbers, Vandyke all readers. A saving of labour is nova- sixpences, and tlie too of the reservoir and 

-I [luted wtllhe^of eUheT black 55n “or ^ a T rimft 7 consideration, ami in this solder them on the underside. When quite 

ood quality^, houId be used, and with pure large surfaces, the advantages of using the the top of the reservoir. You will of course. 
tvJ* 6U tirn 8 L^n ginning. ,^f ssrs - ^tender "Scumbling,” or staining, preparation of put the solder on the under side of the ring, 

ful liquid, it stands much dilution ; whilst, cheap and good, (See Vol. II., No. ffii). up. To make the little cap over the top of 
being purely an oil-stain, it can be worked With the semi-chemical” stains of dyer and the clihunev, cut a 3 in. circle of brass, cut 
Jind spread better than the quick-drying, polisher we have no concern here, although a wedge-shaped piece out of it (ith of its 

preparations of the two previous articles, in a short lesson on inlaying methods some circumference), then lap the edges and 

\Uien staining pine dark, it is preferable to particulars of other permanent coloured rivet; the smaller the rivet the better. You 

use the stain before sizing; if the gram is stains will be given. can solder the join if you like, ns the heat 

desired to bo very prominent, a full coat Flat Varnishing, or Dull Polishing may would not be sufficient to melt the solder. 

should be spread, and then shortly afterwards be used to much advantage in finishing any I Cut two strips of brass, J in. wide, bend 

all the stain lying °u the surface may be kind of copal-vamished or oil-stained sur- them as shown in Fig. 14 (full size), and 

***i In 0 < ^ eroth or rag free from face. A simple preparation of the former solder one end of each on the under side of 

nufhness. can be made from a piece of genuine bees- the ring at the top of the lamp. The cap 

Mahogany Oust am can scarcely be ob- wax (size of watnut)dissolved, and thoroughly can now lie slipped into the free ends of the 
tamed of a good colour by ordinary brush mixed by heat in pure turpentine (J pint), slips, as shown in Fig. 14, the black line re¬ 
st am mg. Burnt sienna alone is somewhat and 1 oz. copal varnish added thereto. The presenting the section of the cap. 

fflurish ; find the only perfect substitute for latter method may be done by carefully Cut a 4( in. circle of brass for the shade, 
the victoria lake used in distemper graining dulling either varnish or polish with finely- Cutaholeintliemiddle to admit tlieclumney, 
is madder lake, which is too expeusive for ground pumice-stone and felt (or a piece of and a piece out as you did for the conical 
•ordinary cases. Whenever cheap mahogany soft cloth), used with water ; then rubbing cap, blit only Atli of the circumference, lap 
stain is required, it should be made nearest with putty-powder and Lucca oil for a final the edges, solder, and finish up with a file, 
to ordinary baywood. For furniture and soft gloss. Cut a notch each side of this shade for the 

better-class” work, a good mahogany effect I ••• wires to go in, and then solder the little 

may be obtained by oil-staining with burnt nininr-rv r vn pieces of brass, which you left loose on each 

.sienna and Vandyke, and, when dry, over- PARAFFIN LAMPS- side AV ire, at about *2 J- in. from the top of 

glazing with ordinary Victoria or mahogany by thojiaso. the reservoir. Now, when the shade is put 

lake in water. If-the wood is at all sappy . —— on, the side wires should tit the notches, and - 

and strong in markings of a nature contrary Shall Hand La up — Spirit L.uir — Hanoi xc I hold the shade firmly, the little discs of 
to mahogany, it must first be sized, stopped, _ ^ Lamps. . brass supporting it. Polish up the shade 

and then oil-stained. I Fio. 12 is a‘ handy, inexpensive little lamp, and the rest of the lamp brightly. I prefer 

Cheap Water-stains may easily be made I suitable for any purpose requiring only a brass to plated copper for reflectors for 

from any of the above pigments. Whether moderate amount of light, such as to carry such purposes as this. They are practically 

, used for oil or water mixtures, they should about when looking for anything, its shape everlasting—there being no silver to rub off 
always be purchased ready ground and of allows it to be hung up anywhere, stood —and the difference is very slight, 
decorators)quality, those in pound and half- between shelves without burning tin one This lamp is perfectly safe. I have . 

pound cdllapsible tubes being by far the best above it, or held close to the ceiling without knocked it on to the floor a number of k 

nnd cheapest for good work. Nearly oil blackening it. times, and the only result has been darl 

these colours have & natural binding quality | The burner I took off of one of the very 1 had to pay for my unintentional expert- 

with water alone, but the addition of a little small tin lamps, sold at (ijd., having a incuts though, in the shape of new chimneys. 

beer will easily secure the stains of ivory or wick about i in. wide. It gives a fairly > As to simple upsets they are too common ' . 1 
vegetable black. Water-stains must always good light considering, but it wants cleaning to notice. _ 

be applied directly upon the wood; we I frequently. ^ < Fig. 15 is a little spirit Inmp which I have 

therefore are at a double disadvantage when I made my lamp of tin, but I find it has found useful. The wick tube being cut at 

using such. The stain itself has no'"filling” got rusty inside. Sheet brass is the beat the angle shown, permits the flame to be 

I>ower, so that a second coat of either sue or metal to make it of. directed downwards, if required, better than 

varnish ia necessary; and water-stain does Cut a circular piece 4 in. in diameter, if the tube was cut parallel _ 

not spread so nicely with the brush as oil. Draw a line across the centre, nnd in. height *2 in., diameter 3j in., size of tuba 
A piece of sponge is preferable for using the from each end punch an } in. screw hole, and say 4 in. Make a small hole near the top 
former, and the hest effect is got by wiping cut a hole in tne centre a trifle smaller than of the tube to draw the wick up by, ana 
all superfluous stain off the surface. the screw collar of the burner, which is to be mnke a cap to prevent the spirit evaporating 

Maple anti Satin-wood Imitations, when well scraped and soldered on from the in-1 when not in use. A small brass bottle-top 
grained on white wood, are executed with side. This is a neat way of soldering on should bo soldered in the top for filling pur 
the same water pigments and process as burners. The other lamps can be done tho poses. 

upon paint. The wood for these two same way. See that when the burner is Some sheet metal workers mav perhaps 

varieties must be very free from grain or screwed on, the wick-winder comes midway feel inclined to take exception to the method 

knot, and must first be once sized and var- between the holes you punched. Cut the . described of making joins in the sheet-brass 
uished with the whitest materials. This I bottom i in, smaller all round than the top; I work without any overlapping edges. To 
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Compound Pattern for several tmiM 

Castings (full size). 
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except with .skilful sheet-metal workers. 

Amateurs would almost certainly fail to get 
nice lapped edges round curved work, 
upposirig the necessary tools 
The next lamp to be described is a hang 
ing lamp. This style of lamp seems very 
popular, is certain y ornamental, and very 
useful if you are in the habit of dealin 
with large draw ings or plans that need 
the table for their support. I Jut the special 
function of a hanging lamp is to illuminate 
a room, and accordingly I have designed a 
lamp which is suitable for any room from 

dining or drawing-room down¬ 
wards. It is made of polished 
brass throughout, and of 
simple pattern, 
plicity of the pattern is, I 
think, its chief recommenda 
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Fig. 15.—Spirit Lamp. 
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Fig. 12. — Small Lamp, complete. 
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such an objection lean only remark “ that . it is such a complete contrast to the ! retained. The chain, and mi«M 

^ PUoding is in the eating,” flimsy, intricate metal work found in the weights belonging to the c method 

and the same remark, with some slight cheaper kinds of over-ornamented lamps. ; also be used for the lamp- * tube, 
alteration, is applicable to the present case. In Figs. 16 and 17 different modes of has nne drawback. The long p . 

Ine joins made aj} described are strong, do suspending the lamps are given. The first which is left behind when jn : 

not leak, and, being out of sight, are quite I (Fig. 16) is intended to replace a gas | the chandelier, must lie cw J 

enough for the purpose. Indeed, I chandelier, the wheels at the top of the i the wheels, causing a lot oi 

think that it is a case of Hobson’s choice, latter over which the chain passes being desired to resume the gas- 
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The other lamp (Fig. 17) is intended to be will easily follow it round, the 
suspended _ from a hook screwed into the tinning facilitating matters. Test with 
eiling. This method is much to be preferred, water {leaving it in all night), and if all is 
as it does not interfere with existing gas- right, clean up, polish, and put on one side, 
nt tings, ihe damage to the ceiling 13 not Another way of joining the two halves of 
worth mentioning. All that is necessary in the reservoir is given further on in the de 
the way of repairs, should you no longer re- scription of the weights. 

rjuire the lamp in that position, is a small We now have to make the arrangement 
plug of wood knocked gently into the hole for holding the reservoir. Fig. 21 gives a 

■ left by the screw, until it is flush with the view of this without the ornamental 

ceiling. A little whiting and water applied a is made of 1 in. by J in. flat brass wire, 
on the finger finishes the job. It should be of such a size that the reservoir 

We will start on Fig. 16. The oil reser- will drop through it up to the join, but 
voir is composed of two hemispheres of further. File the ends, as shown in Fig. 
brass (the trade name of which I believe is while the wire is flat, and then bring them 
“ shells ”) soldered together to form a ball together and tin, lap, solder, and rivet, 

; 5J- m. in diameter. They, and other shapes, tapering the holes and filing off the ends of 

can be obtained of Messrs. Stanton, 73, Shoe the rivets as shown. A tinman would be 
Lane, E.C., for about Is. 6d. the pair. See able to bend this part round nicely in his 
they are neither dinted nor cracked. The machine, or a casting could be turned up in 
edges, of both halves are turned outwards and the lathe. 

upwards like Fig. 18. With the soldering- b, Fig. 21, is now to be made of the in. 
iron tin the whole of the inside of both by ^ in. flat brass wire, llefore bending it 
1 halves. This is necessary to prevent leakage to nt the curve of the reservoir, make a hole 

—the brass being so tortured into shape in the centre large enough to admit the 
that it is very probable fractures exist which screw which projects from the bottom. 

i are. too. small to be detected until the If the reservoir fits a well, it will be 

paraffin is put in 1 on the completion of the necessary to halve the two ends of b into a, 

■ lamp. soldering and riveting ; but if it fits loosely 

Find the exact centre of each half, and this need not be done. In either case, taper 
then drill a small hole there. Cut a hole the rivet holes and file off the ends flush, 
in the half intended for the top (which When you come to the fixing on of the arms, 

should be the best one, by the way) -Aj in. see that they do not come on any of the 
smaller all round than the collar into which rivets in A. 

the burner screws. Before cutting out, A pattern must now be made for the 
however, mark another circle with the com- arms. One of them is shown half size 
passes, about J in. larger all round, and in Fig. 23 (see my next paper). Inas- 
divide it into three. Solder on the collar ! much as shades vary in size, it will be 
from the inside. Drill holes at the three necessary to mako a full-sized drawing in 
places marked on the larger circle, and en- order to get the right position for the lugs 

large them with a broach or round file, by which the arms are attached to the shade¬ 
letting the edge of the metal rest on the holder and a, Fig. 21. If you go to work 
bench and holding the tool perpendicularly, haphazard, you will probably find that when 
Make them large enough to admit a piece of the arms are riveted to the ring they will 
a in. wire when held in the same position as not allow the shade-holder to be fastened to 
the broach while enlarging the holes. them. As so much depends on the cor* 

A pattern must now be made like Fig. 19 rectness of this drawing, and so many 
(full size), and a brass casting obtained, of the readers of Work are amateurs, I 
Divide it where indicated by the arrows. I think I cannot do better than commence 
A, B, and care to have a £ in. hole drilled [ my next paper with a description of the 
nearly through them, the little bit of metal I process. 
a* being cast on as shown in order to 
enable you to 6tart the drill. File up A, B. 
and c to roughly tit the curved surface, and 
then solder one under each of the three 
holes in the ton of the reservoir. The sec¬ 
tion, Fig. 20, should make this clear. The 

utility of these holes will be seen presently, ,0 ' • it on the paper. Then again, if properly 

when I cotne to the description of another “What a sharppoint!”! have often had sharpened, one operation of the knife in 
kind of lamp. The piece ,d, Fig. 19, is to remarked to me when my pencil has been connection with the wood will be sufficient 
have a screw thread cut on it, and the hole travelling over a sheet of paper upon which for a lengthy period ; whereas, with a badly 
in the bottom of the reservoir is enlarged to probably I have been rough-sketching a sharpened point, every time the lead is 
admit it from the inside. When the screw piece of furniture in a workshop or ware- slightly worn, further hacking of the wood 
is projecting evenly, solder it firmly on the house. At first it may seem extremely is necessary. The method 1 was taught, and 
inside/ e, Fig. 19, is to be drilled and superfluous to give a few hints how to one which i can honestly say I believe to be 
tapped to fit this screw, as shown by the properly sharpen a pencil, but I have the best, is shown in Fig. 1, which represents 
dotted lines. A hole is also to be drilled frequently met with workmen who, although the commencement of the sharpening pro- 
tra inversely to admit a wire ring to pull the they say they will and certainly do have all cess. While the wood is being cut, the 
lamps down by. Be careful with the solder- their tools nicely sharpened,have, supported pencil should be regularly and siowly turned 
iog, as, if anything went wrong inside, the I behind one of their ears, a pencil with I m the left hand. When tho wood is partly 
reservoir would have to be separated—an a point the appearance of which almost cut away, the finishing of it and the lead 
awkward job. Always brighten up the makes me feel ill, and causes me to wonder should be performed by holding tho point 
metal where the solder is to go. how on earth men who are so used to work- embedded slightly in the top of the left hand 

File tho edges of the two halves, and ing generally with sharp tools can progress thumb, with the top of the right-hand thumb 
finish off with a rub on a sheet of emery favourably with such a piece of bluntness, pressing against the left-hand thumbnail. 
1 loth. On putting them together, only a It is far from improbable that many work- All the time the knife is working towards 
trace of the join should be seen. Secure men of this class are gazing at this note, the operator; and it will bo clearly under- 
them in place with a dot of solder here and and to them, I am sure, this little mite of stood why, by such means, there is very 
there outside, and then solder all round instruction will prove useful, ft will come little chance of any sudden concussion on 
from the inside. To do thii it will be I as handy, too, to tho reader who, although he the part of the pencil point against the 
iiHeM>a ry to drop little bite of solder into does not of ten find it necessary to use a pencil, knife blade, which chance is further 

the hollow formed by the jwn, and then now and again has a desire to trace or re- lessened in the finishing process by the 
curve the end of the soldering-iron by ham- produce drawings given by the writers of pencil point lying in the flesh of the thumb, 

uiwiiig, when, if the iron is hot, the solder this Magazine. Ninety per cent, of men— | and being slowly turned the while. 


previous 


(we will not consider women, for in thus 
matter a smile of intense pity always creeps 

over my features when I behold the excessive 

mutilation a woman inflicts upon a pencil) 
—ninety per cent of men hold the pencil is 
the air, with the end to be sharpened 
furthest from them, and slash away at it 
vigorously, and mentally curse the quality 
of the lead when they see piece after piece 
fall off. forgetting that after every stroke 
of the knife the pencil naturally springs up¬ 
wards, its extreme point suddenly catching 
against the knife blade, and, consequently, 
standing a chance of being broken. In a 
draughtsman's office, almost the first lesson 

taught is how to properly sharpen a pencil, 
and it is no easy matter to the beginner to 
thoroughly accomplish this work, as I have 

personally experienced. There is more 
than one reason why a pencil point should 
be well sharpened: when the pencil is 
passing along outside the edge of a T-square 
or a mould, it should be close up against 

either of the latter, as the case may be ; and 
when in ordinary drawing or tracing, a clear 

view should be obtained completely around 
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HOW TO SHARPEN A PENCIL 

PROPERLY. 

BY JAMES SCOTT. 


Fig. L—Beginning the Point. Fig. 2.— where to 

place Point to finish. Fig. 3.—Good PointB; 
Fig. 4 .—Bad Points. 
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for it is celestial blue subduerl wit} a very cmjectionable. Supposing that the hatt 
little vegetable black. A long range of which are to be used are 3in.by 2 in. thearb^ 
greens may be got from indigo and yellows, should place the two-inch side to'the wall 
particularly Dutch pink. It is also a good which would keep the canvas three inch* 
glazing colour. Being a light pigment, it off the wall. If the stretching is not dors 
may be ground up with water into paste for well the canvas will touch the wall in the i 
the palette box. _ . centre. In stretching, take up one corner 

The Colours.—I will first give a list of I 1 Mow Ochre .—This is a good, useful pig- and tack it to the top of the frame ; nest 
the colours most suitable for scene painting, ment; it should be of a good bright tint, take up and tack the other top comer and 
and then proceed to describe their properties It may be mixed with water into a paste for then the top centre. The cloth ia’now 
and the mode of blending some of them in the palette box. No other yellow is so good, hanging down from the top, and the artist 
order to obtain the different tints required. | when used with white, for large clouds in must now tack the two bottom corners, and 

the sky, particularly for the high lights. then the bottom centre,, and lastly, the 

Lemon Yellow (pale or deep ).—This colour side centres. Having done this, pull the 
will be found to be very useful for high cloth as tight as you can. The cloth is now 
lights and bright touches. A great variety tacked at the four corners and centres 1 ' 
green tints are made by blending lemon proceed to tack it all round by dividing the 
yellow with other colours. * centres and corners, stretching the cloth 

Orange Yellow .—This is another chrome, tightly at every tack, until the tacks are 

and may be got pale or deep, for uses about six inches apart all round. The cloth • 
similar to those for which the lemon chrome will then be ready for priming. 

is applied. Both may be rubbed up with I have shown the way to mix the priming 
water for the palette box. in page 642, when writing about whiting. 

Dutch Pink .—This is a brownish-yellow This priming of the canvas must be well 
tint, and is a most useful colour or greens, done ny crossing and recrossing the brush, 
when mixed with blues chiefly. It is rubbing it well into the'cloth ; not a square 
bought in lumps, and may be ground up inch should be missed in an 
with water for the palette box. care should be taken in t 

Raw Sienna .—This may be procured work, so that when dry the cloth shall 
Some medium size, with water, as ex- I ready ground in water; it is similar to present a broad flat surface, a 3 tight as a 

plained further on, must be used when Dutch pink in colour, and useful for the drumhead. 

mixing the colours. I will now explain the same purposes, __ When joining your canvas, always put the 

properties of the colours enumerated, as Drown Lake .—This is a beautiful rich j selvedges together, and have them over-sewn, 
.some require different treatment to others pigment, very useful to the scene painter. I Supposing your cloth to be 15 feet high and 
in their mixing and using. When in juxtaposition with greens it tends 18 feet long—or, in other words, six yards 

Damp Lake. —This, if good, should be of a to take the rawness or cold look out of them, by five ; as the canvas is two yards wide, it 
bright crimson, rich and transparent; it will imparting a richness to the foreground. As would take fifteen yards of stuff to make the 
blend witli any colour, forming hundreds of it mixes kindly with all colours, its several cloth. Two lengths of six yards each must 
tints of great beauty. It is bought in a uses are too various to describe. This pig- first be sewn together. The piece that is 

paste ready for use, requiring no prepara- ment may also bo rubbed or ground up with left, which is three yards long, must be cut 
tion. It should be kept covered with water, w ater for use. 

Vermilion .—Of this colour several^ kinds Burnt Sienna .—This most useful colour is obtained are put together 

are manufactured; the best is crimson, of a rich red brown; it maybe purchased selvedges are on one and the a 

which is the most < durable. To prove ground in water ready for use. It is a _ 

whether or not it is good, rub a smalt transparent colour, and will make good vetlges of the large piece. The cloth 
portion on a piece of white paper; if adul- greens when used carefully, imparting a now ready for the frame. In hanging un 
terated it will change to a deep chrome richness to foliage, especially autumnal tints, the cloth, keep the part where the two small 
yellow, if pure it will not change its colour. Haw sienna and orange chromes are useful pieces were put on at the bottom, as the 
being a heavy pigment, it would, if mixed for the same effects. extra seam that it has been necessary to 

with water only, for your palette box, sink Vandyke Brown.—This colour may be make would not show in the foreground 
to tbo bottom, forming a hard cake, and purchased ground in water ready for use. painting, but it might in the sky. Of con me, 
cause a deal of trouble. The best way is to It is a very valuable pigment if the cloth was eighteen feet high the three 

mix it with sufficient size, so that when cold I Burnt Umber .—This is another colour that lengths would go together simply en ^r* 
it would be a soft jelly. As the colour is may be procured ground in water ready for I have explained this in case it should bo 
thus held in solution, it will be much easier use. It is useful for a variety of things, necessary to join in the way described, 
to work with. t I giving good stone-colour tints, when used To repair a cloth that has a hole lint the 

Chinese Red .—This is a sort of mock I with white and yellow ochre, for rocks, old patching must be done before pruning in 
vermilion, very serviceable, but not so buildings, etc. this wav:—Cut a piece of canvas ft uttle 

ight as vermilion. This pigment is best Raw Umber.— This, too, may be ground larger than the hole to be repaired, have 
ixed for the palette box in the same way up with water; it is lighter in tint than some thin glue, and glue the piece to be put 
vermilion. It is specially useful for burnt umber, and is useful for similar pur- on all over; have a piece of fiat board neia 
inting old red brick walls, chimney-stacks, poses, as well as for clouds, when mixed behind the hole, place the piece over the 

etc : . with yellow ochre and white, which will be hole, and rub it down with a damp piece or 

Venetian Red .— 1 This is a useful colour to explained further on, when I come to sky rag or canvas. If done neatly, it will not 
•the scenic artist, and may be mixed with painting. . | seen when the painting is finished. 

water only for the palette box. I There are. of course, other colours besides 

Azure Blue* This is a beautiful colour those described which are used by the scenic 

jyhen good, and 19 very useful ; being a artist, but those which ha^e been enumerated I aitr oiTfliF TO GOOD THIHGS 
light pigment, it may be mixed into a paste above are all that is required for the present. - .. > 

vnth water for the palette box, ... Preparation of the Canvas .—This opera- , . ow j drakn fmmUy w * 

Celestial Blue ,—‘This is a much darker tion requires care, so that the canvas * quoted to tend jmipect mb». ep,«/ 

colour than azure blue; it may be rubbed up may have a good fiat surface to work on. *«! 

with water for the palette box, and wifi The best plan is to have a frame of the size " IttFSJmti* that optotm*** 

form a variety of tints when blended with of the cloth you are going to paint on. This for domination and tutu* to «« 1 

other colours. There is good and bad of can be made for temporary use with battens. SWV ? "SL5 

™ ’ a* a s, ?*i Po rtl ou-is rubbed It is most desirable not to allow the canvas understood that everything an y- 

approaching azure in tint. It will make at the.extreme sides, ton, and bottom, be- lYit t&«***&* , 

good greens when mixed with different cause in the painting whatever the brush «oif«* partake *» « ft 

yellows, itr is a capital glazing colour, and comes in contact with leaves a mark if the timnenu. 

good for shadows. I artist is not very careful, which spoils the H 1 —The *• Eiumjals Fichte 

Indigo. This is a good colour for various work when dry. It would riot matter if the Thk “ Eidsdale ” Firelighter i* » $“?«ndfn* 
purposes. It is ratner expensive, but a wall were plastered and thus presented a I trivanoe that has been recently p 

little goes a long way. A good substitute j fiat surface, but a brick wall would be very J traduced to the publio by the Bidwai® 


THK ABT AND PRACTICE OF SCENE 

PAINTING. 

DY WILLIAM CORBOULD. 


Tub Colours—Preparation of this 

Canvas. 


Orange chrome 

(pale). 


Re ds. 

Damp lake. 
Vermilion. 
Chinese red. 

Venetian red. 


v 


Orange chrome 
(deep). 

Dutch pink. 
Raw sienna. 

Browns. 

Brown lake. 
Burnt sienna. 
Vandyke brown. 
Burnt umber. 
Ilaw umber. 

Whites. 

Whiting. 


f 


o 


nines. 

Azure blue. 

Celestial blue. 
Indigo. 


Yellows. 

Yellow ochre. 

Lemon yellow (pale). 

do. (clccp). 


y part, and great 
nis part of the 


Do. 


i 


I 
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through the length. The two pieces thus 

tliat the 

_same side. Join 

the selvedge of this piece to one of the sel* 


so 


IS 
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Firelighter Company, and ia manufactured by excellent treatise, which is most clearly and | 
them at Crowkemc, Somerset, and sold by them, tersely written, and with whose aid no intolli- 
d will be sold in duo time by all ironmongers gent student can fail to acquire sufficient knuw- 
nnd oilmen on account of its obvious utility* As lodge of chemistry to pass any elementary 
may be seen from the illustration, it consists of animation, and even more, 
a diamond-shaped cast-iron box, 3| in, long and 

im wide, with a handle 8i in. long attached, 
having a hole at the end by which it may bo 
hung up against the wall, Tho depth of" the 
box externally is 1 in,, and at the top are tho 
letters R F, forming a kind of grating, under 
which is a packing of asbestos. To use tho 
Lighter, paraffin oil must bo poured on the 
asbestos until it will hike in no more; a lighted 
match must then be applied, and the lighter 
passed between the bars of the grate and allowed 
to rest on the bottom. Coal must then be placed 


Nesting Boskets for Canary Breeding, 

F. il, [London, £$. IK.) writea ; 
have used with success ; it is 
mad© of small penny baskets, 
milled on to a piece of wood, 
and fixed lo a larger piece at 
right angles, and 


ift 


liere ia a form I 




ex- 


The Editor* 


a perch m 
fixed at the aide so that tho 
birds may feed the young. 
Tho basket is fixed about 
* in. away from tho upright 
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A Corner for Those who Want to Talk It. 
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In consequence of the great pressure upon the 
** *Shop*' columns o/W ork, contributors arc 
requested to be brief and concise in ait future 
questions and replies . 

In. answering any of Ike ,f Qit«boTi4 njbmfttorf to Corres- 

pondtnUf or in referring to anything that has appeared 
in “ Shop ' writers are requested to refer to the number 
anti page of number of WoitK in u'Aicft the subject wilder 
consideration a 
paragraph to w 

a ltd Wace of residejtce t or the nom-de-pfume, of the writer 
by wAdm the question has been asked or to whom a reply 
has been already given. Answers cannot fre given to 
question & which do not bear oti subjects that fairly come 
within the scope of the Magazine. 


ppeared, an<t give the heading of the 

Kick rejerence i* made, and fJle oiiliuto 


L 




.'1 


Kestlng Baskets for Canary Breeding. 

piece, ao that the droppings of the young may fall 
away from the nest all round/ 1 

Time Alarum.—H. F. S. (JfammernnftA) writes ; 

Having followed up the plan of L, Pkndhkd (sco 

page 416,'No. 78, VoL If,), I iound that it did not act 

quite to my 

liking; it 

depended 

mostly on 

. the wooden 

w eight. 

which I 
found 
would have 
to do away 
with alto- 
ether, as it 

e pt the 
alarum 
li a in m e r 
^ from mov- 
C lug, I huyo 
now sc n t 

a rough 

sketch of an 


■ i ■ 


WMSAlI f! HEk-I^N Til 
IH IHJ'i r*TB?#T 


O 


L—Letters from Correspondents. 

I see A. R. (Scorricr) 

writes in ' Shop/No. SS, page 5D9, complaining of tho 
use of formulas in replies to questions which are sub* 
mltted by correspondents. At first sight, one is 
inclined to imagine A. R, has reasonable grounds 
for complaint, but on giving the matter a little 
thought, a few ideas occur to me showing good 
reasons why formula* should be used. There can 
be no question that the primary object of Work is 
for educating its readers in the theory and practice 
of all kinds of mechanical labour, and the best way 
of doing so is by using methods which will help to 
impress upon the minds of readers the manner by 
which various results are attained. Thus, formula* 
are of great benefit in helping us to remember how 
to solve many and complex questions in mechanics 
and other sciences, many problems of which it would 
be almost impossible to work out without their aid. 
Then, if it is as A. R. says, * questions so answered 
may be very clear to some, and puzzling to others/ 
some correspondents may, perhaps, not understand 
arithmetic beyond simple multiplication and divi* 
sion ; how is anyone to know to what extent readers 
have such knowledge# If readers were to be 
replied to as A. It. would likc^ how would q 
lions bo unswered such as the ono asked by N 
on * The flow of water through syphons 1 (see page 
50ti), and many others which are answered similarly 
front time to time l When complicated formula* as 
the above-mentioned are given m reply to a corres¬ 
pondent and he cannot understand it. it is gener¬ 
ally the correspondent's own fault that ho 
such formula* for an answer. Tho fault lies in 


The " Ridsdale ” Firelighter. 

lightly and loosely around and over tho lighter, 
which, being o£ cast iron, cannot be injured by 

tho flaming paraffin or burning coal. When tho 
t oil is burnt out, tho Lighter should be with¬ 
drawn, to be refilled with oil and used again 
when wanted. A fire of coal only, without 
sticks or paper, will be well alight in a quarter 
of an hour, and in much less time if sticks aro 
j used. Boiling or frying may bo effected by its 1 
aid, if the Lighter, charged with oil and alight, 
be placed between the bars of the gnito and the 
kettle or frying pan placed over it. Bakers, it is 
said, may use it as a lamp for lighting up their 
ovens at the time of filling and drawing. It is 

economical in its use. for ten or twelve tires mnv 

r _ 

be lighted without wood or paper for a penny, 
and doubtless, considering tho cost of bundle- 
wood, many will buy it and use it for this 
reason. Bachelors and others living alone, or 
with a chum in chambers, will find it most 
’ valuable, as it eaves the trouble inseparable from 
laying in a fire. It is ready for use in a few 
seconds, and is safe, reliable, cleanly in use, and 

free from smell. 

112.— Elementary Chemistry for Science 

Schools and Classes. 


Formulas.— B r a ss wr i t es: 


41 


U 




T 


i 


J 


£ 


B 


UCH* 
El tO 


electric time 

a 1 arum, 

which will 
not disfigure 


the 


clock. 


and will be 
very simple 
to all, hav¬ 
ing fount! it 


A 


gCLS 

th is: 

if tho reader, Instead of asking for tho rule or 

method for Halving a question/*would state the 
question itself that he wants to bo solved, he would 
then get for reply an answer which lie could under¬ 
stand ; and not a rule in which tho use of terms or 
arithmetic are used, the explanation of which 
would probably take up all the columns allotted to 
‘Shop/tho space of which is very much taxed as 
It ia. Then supposing that there was sufficient 
space in ‘Hhop* to allow of questions being dealt 
with as A. It suggests, it must be remembered that 
Syllabus those who have to answer the questions have not 

always so much time on their hands that they 
would be inclined to go into tho elementary details 
of any subject. The formula* used by mo, to which 
A. It. objects, is of tho.simplest character, and with 
tho explanation which is given with it, could, 1 
think, be readily understood by anyone. It would 
not have been a difficult matter to have dispensed 
with the formula, but it would have necessitated 
tho reply being about twice the length. Why the 
question at the end was asked, was that If any 
certain point could not be comprehended (wo all do 
not read Work through the same pair of eyes), 
the correspondent could point out that particular 

portion and have it explained further. 






4 


to 


answer 


perfectly 

myself: a, 

wiro to bat¬ 
tery ; D, wire 
to bell; u, 
brass ring 

to unscrew 

to remove t 

gong; d, box to bo made in width to suit clocks 

and screwed to wall; the clock can lm removed 
at pleasure. When the alarum has been wound 
up and set to time wanted, the hammer strikes 
tho switch bar enough to join the circuit, and con¬ 
tinues ringing tho bell till someone gets up and 
stops it/ 1 


I have had occasion to speak before of the ex¬ 
cellent series of practical illustrated manuals 
specially prepared for the use of tho students of 
tho Polytechnic Institute, Regent Street, London, 
\V, f but designed to meet tho wants of all 
students in Science and Art Schools, and to 
satisfy tho requirements of the now j 
issued by tho Science and Art Department, 
South Kensington. The preceding volumes of 
tho series, which are noticed in page 74 of this 
Magazine, an well us thy volume now under con- 

published by Messrs. Cassell and 

Suuvage, Ludgnto 
Tho author m Mr. Robert 
Lecturer at tho Polytechnic, 

School, etc. etc,, and its 
Its contents are arranged in 


6 




Tima Alaru: 




* side rat ion, are 

tomp&ny, Limited, La Belle 
Hill, London, U.C. 

A voy Ward, 

■Cooper's Grammar 
price is Is, Gd. 

t wu n ty - th roe chapters, commencing with an ox- 
[XJttitifjTi of the elements of which all matter, bo 
it what it may, is composed, their mechanical 
mixtures and chemical compounds, and ending 
with a review of the known metals a&ul their 
alloys. To go through the chapters seriatim 

h impossible through want of space, but after 
bowing that mutter jh practically indestructible, 
and that what we regard as its destruction is in 

Kty nothing more than change of form, or 
r*-solution into its original elements or their 

hi nations, the writer proceeds to explain tho 


IL— Questions Answered ry Editor and Staff. 
Bright Copper Deposit.— A. If. D. (BirminQ- 

ham )*—I have frequently deposited a thin film of 
copper on a burnished surface without impairing 
the brilliance of the burnish to any great extent. 
This has been done in an alkaline solution of copper, 
and working at a temperature of about 160 rain 
Thick deposits of copper from any solution must 
have a dull appearance, because tiro copper ia 
deposited in small grains massed together, but 
bright deposila of copper may be got on h i qhly 
tished brass or any other metal, if a thin film' 
only will suffice. This coat will soon discolour on 
exposure to tho air, and will even lose its lustre 

whilst drying unless kept covered with hot sawdust. 
The coppered arlielo should bo lacquered whilst , 
hot from the drying oven, to preserve its lustre, 
Tho surface of tho article must bo previously 

highly polished to ensure success,—G* E, B. 

Nickel Plating Bicycle.-G, F. M. (Bristol).— 
You are about to take a high flight in nickel- 
plating by attempting to ro nickel the worn parts of 
your bicycle, ana this is a job beyond the province 
of an amateur. It requires more than ordinary skill 
born of experience, and k best relegated to the pro¬ 
fessional plater* The greater part of your questions 
relative to this job will find complete answers in 

tho replies to J. O. .1. (lIcpworth\on page 551. and 
M* It. ill udder sfictdl on page 552, v olll. of WpHK, 
Yon will probably require three Bunsen cells in 
series, and these should be large, holding over one 
gallon of liquid. Vessels of zinc or of tin are un- 
tmilublo as plating vats. One pound of the double 


{ 


i, 


J. II. B. (Pendlc- 


Draping an Iron Bcdstoad. 

I read the article on tho above with 


ifi 


ton) writea: - , 

great interest, and now send you sketches of u sun- 
pier plan which, though not so picturesque per Imps, 
will be found more easy to construct for anyone 
who is not very cute at joinering. Fig. i shows the 


po 




cum 

symbols and fortnulil ttwnl ia chemirtlj. 60(1 the 
fiiudt>i 4 of * hi mi, ?d action, and then to deal with 
the propel ties of oxygen and ozone, hydrogen, 
water, nitrogen, the air. carbon and its com- 
itoufl'-U and oxuiefl 


Fig. 3. 


Iron Bedstead Hangings, 


and sulphur and its oxides, arrangement without tho curtain. It is merely 
uturally this is but a \ m y rapid and imperfect pole fusioned horizontally to the wall i Fig, 31. Hg. 

.umm.in „< eontnnt. th. 1 'tSSiSd"^ Stop. iW'Jllf'IS 

volume, and all that can be done in addition to fmii* enough to meet at the back and keep out tho 

thin is to recommend in the strongest terms this I draught. 


a 


E 


li 
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return the manuscript of “ A Wooden Printing I from Cassell & Co., and you w m k„ ,, 

Press to its author for compression and division what numbers you should nur lii !.^ b abic to 

are still on the increase, but everything that can be ! '123 h oihnTrf 8Cy w'J 1 °®* uy ' utltl Son 

Dialyte Telescope . -Am Astro asks for instruc- ! thread kret saws, ^tda as ! calMt . 0 *!?" 1 in* 

this form, though 1 am fortunate to possess nearly only by way of signature and ’mi 

l ?.*k TU ™ Qntr ,} 0 construct, in practice it is somewhat to explain why yourlettern have* n is l l 
difficult, One of our principal manufacturing if they have received them 

opticians said a few years ago that, being desirous readers of Work write to addresses J yen «niVn 

matle the attempt; but, though he had ample to expend fioth’timeand trmibleiufemtfuS r’P 

non. The principal advantages are that, as the done so. I have foundtLtthnL?n^,! Tl hav e 
correcting lenses are placed at a distance from the ply is to beattributed to some 

front O.G about one-half of its focal length, they part of the writcr Possibly as in your E Sfr 

once in cost; and secondly, that hy slightly shifting notc th£? vmT 7 u' iP '- 7 r 

found for correcting spherical aberration. The I row u . , 0 ' lh ® cabmet photo, frame *m 
great dill icult y is that of properly centring the 
three lenses—as if they are not accurately centred, 
they will be utterly useless* Tho following com¬ 
bination gives good resultsObject lens. Si in. 
in diameter; white crown equi-eonvex, 130 in*, 
radius of curvature, 10 ft, focus; corrector, 4* in. 


sulphate of nickel and ammonia dissolved in one 
gallon of hot rain-water and allowed to cool, or two 
pounds in three gallons of water, will both make 
good depositing solutions of nickel You should 
practise for a few weeks on other smaller things 
before attempting to plate your bicycle. 

Half-Plate Camera.—A. B* C.— If A, R* C. pro¬ 
cures the Index to the first volume of Work, he 
will find reference to working diagrams for making 

a camera with a reversible back. The size given is 
for ${ in. by i>> in. Willi a very little ingenuity he 
will he able to adapt it to the size he requires, the 
design being the same in both cases. A little lighter 
material is, of course, permissible.—D, 


see 


G* E* B, 


Ornamental Turning.—F. P. M/irfoturl—You 
are accustomed to wood turning* and wish now to 

do spherical and plain fluting. For fluting you will 

require a slide-rest, a division plate and index, .* 
drilling spindle and an overhead motion ; also you 
would want flutingstops. For spherical lluting you 
w ould require either a dome-chuck or a spherical 
rest in addition to the foregoing. Now, you see all 
this apparatus will be very expensive, and if you 
make it, it will require very good workmanship* 
Also it would be a pity to add very valuable 
apparatus to an indifferent lathe* Probably your 
best plan would be to look out for a second-hand 
ornamental turning lathe* and you may, perhaps, 
get one with the above apparatus at from £50 to 

Suppose, however, you arc satisfied with 
yuur present lathe, and wish to add the required 
apparatus yourself, then try to pick up a slide- 

rest, say £t ; driller with half dozen drills, say £2; 
your pulley divided, or brass plate fitted to it con¬ 
taining three rows of holes, also index spring and 
peg* say £2; you must then make the overhead 
motion and fluting stops* A dome-chuck costs 
about £10* and a spherical rest £50; the best* when 
new, cost £15 and £75.—F* A. M, 

Lathe Mandrel* — W. E, P. (Manchester). — 

Papers on mandrels by me are in hand, which will, 
per hups, help you* Your brass step pulley may 
come in, hut the iin* spindle is not worth making 
a mandrel of. if you are determined to use it, you 
might have a i in. screw cut on one end, with a 
shoulder for chucks; and have two necks turned in 
it for the bearings* J in. extreme diameter is so 
very small, you would only have a lathe fit for 
turning chess-men.—F* A. M* 

Acorn and Cone Work.— Jack will find some 
Innls on this work in an answer to F.H., in Work 
y ol I, p, 685, No* 43,—M* M. 

Watch Matters* — Leo* 


a 


P. W. (Ucds %-1 

DAT- 

page 533 of this volume. The pattern, ass you say 
certainly looks very well in the page, but as 1 have 
not seen it cut, I cannot speak to its appearance m 
this condition. My plan of finishing it would be to 
■* baci£ the outer portion to which the folding-doors 
* J are attached with a wood contrasting with Lhe 

fret-cut wood in colour* forming a rebate wherein 
to set the photo.* which must itself have a backing 
If to stand on a table, I should then have placed it 
on a miniature easel. If hung against a walk l 
should certainly have placed the cut panel in its 
entirety in an external frame, the fretwork thus 
serving as a sort of mount for the photo* 

Rubber Oddments.-RunBER could not make a 
bicycle tyro unless he worked in a factory *vherc 
rubber tyres are made. Ills plan is lo sell hi^ 
rubber to a manufacturer and get equivalent in a 

new tyre*—A, S. P* 

Fresco Cement.—A, G. A* (Sand pi/*)*-1 
could place at your service any part of the practice 
or compounds used by the celebrated French fresco 

M* BorromGe, did I know what you want 

a permanent cement called fresco 

.1 of the painting upon, or mixed 
with, which colours arc applied, there are several 
such compounds believed to oe permanent, but each 
prepared for different exigencies of the work. Per¬ 
manent fresco painting is a difficult matter, re¬ 
quiring skill and experience from the first si:raping 
of the stone wall, through the necessary two or 

three coats of 4 ‘anti-abeorbent ** mixtures and then 
in the final waxing— all irrespective of the artistic 
aspect of the work*—D ecor a toil 

Indiarubber Process.—W* H. JL [Binning* 
j | ham).—' The process consists in coating one skleuf 

each piece of cloth vrith a solution of indianibber 
in naphtha, placing the coated surfaces logether 

whilst still wet, and passing the whole between 

steam-heated cylinders, to see ore contact and 
evaporate the solvent— Qiji Vive. 

Stamp Mannting—Pricen LcvoL-H. 0* B* 

( Peckham * S.E *).—You might help readers by mnk : 
ing this known grain!tons!y through Section I. ot 
"Shop.” Also make known the addresses of any 
dealers of articles by going 
saved* Any carpenter wul 


£ 100 . 


A 


B 


D 


■?! 


A 


artist. 

If you mean b 
cement* 1 ' the 


£ 


y a 

basis 


L , „ U) Mainsprings* To 

gauge the Strength of mainsprings, I use a Jucot 

pivot gauge, and And it answers the purpose well; 
it is sold by the tool shops for about Is. ; it is two 
pieces of steel about H in. long, held together b 
two short cross-pieces and having scales one eaclP! 

Bide ; at one end the two pieces meet ; at the other 
they are about ^ in* apart, and being in, long : 
this gives a fair line gauge. To use it, pass the end 
oi the spring through the open end* and gently let 

Hdrop, and note what figure it is against, then test the diameter; crown double convex* 12*5 in* and 130 in. 

one same way. (2) In ordering springs, you must M in* flint; a miniscus concave I2'5 in*, the two faces 

na\ c a mainspring gauge, or send the barrel if you l- l 5 together; convex, 130 in. These may be cemented I ] 

nave the gauge ; see that the old piece of spring is as in Fig. 1* and are placed from the CXG* about one- , 
the right height; it so, gauge it for height by fitting half of its focus* If Am Astro considers the cost of 
u in the notches till it Jits one tight, take number or such an instrument too great as an experiment, I 
it, amt then take the barrel and fit it over or in the will give him another formulaObject glass 44 in. 
rings or countersinks that are turned on the flat diameter, focus, 60 in,; double convex radi/24 in. 
sides or the gauge ; take the number of the sink it and 240 in.; correctors, 21 in* diameter: piano cou¬ 
nts in, and order the spring, you will then find it is [ cave* 3J in* radius of double dense flint; piano con- 
1Ue . Proper strength for the watch. There are two cave, 3i in, radius of plate glass ; the concave and 
mainspring gauges, one for the English watches, convex faces together. Fig. 2* It is sometimes an 

■ tna oneior Geneve* (3) Geneve mainsprings will advantage not to cement them, as the best perform' 

not do lor English lever watches* (4) A good spring ance is given when they are slightly separated. The 

up 5*™ several times in the winder, eompo and corrector should be moun ted in a separate 
and then let out, should keep its form and size, tube, so as to allow of adjustment. In Fig* 3 is 

old a soft bad spring after a few windings will not given a section of the instrument* The eye-piece is 
?*?VPtr OUt ^ lt J ?L l0uld *i lJ ? e general finish too is an ordinary one. The Editor has in hand a short 

mihltcrent, and the price is also different; order at article on the building of eye-pieces which t no doubt i 

a gooa snup and pay a good price, and, no doubt. will in due course appear, and will supply the rules 
you wiU get a good article. (5j You cannot alter a for constructing any given power* The mere 

lf .FQU could, it would be useless. (6) mechanical work 1 must leave, as it would be too 
^° r rivetI , n S» etc* * BoJey's” make in boxes, long to give such details in "Shop*" Now as to i 
ji u i V?”? P^ ci ? es - j* 3 * -d- ; thirty-two punches, cost, I cannot give any estimate that could be Then, 4 volts divided by I ohm wifi uq 

tinr^fY I } (js ; and tjny, ,-s. ud. \ on will valuable, hut accurate information can be obtained 1 amperes, and this will be the volume ol 

wi l dnVu m.SiSfwn'S- 11 b S. a assortment and from any of thepracUcal opticiana who advertise obtainable at the terminalB at the moment of cluo. 

■‘katt'vV'K nl??' Hunches for hole closing, ) m any_ of the scientific papers. One other word; in ing the circuit that is, of connecting thereat 

Grimshaw’& P Co *B lis^ ^rns!^fi ^ rom I the coin y ourself i but an outfit of some sort ia generated .in the cells with a high resistance m 

i'*>v Jiiakimr Um‘ ^ 1: ip ( *d cases 1 ;' w'm W ^ lled V, ^ Internal Resistance of Battery Cells.- 

emery wheels. 1 have^ several rtnwn 'IS? i 6 ^ 11 ^ Bunsen battery, igold, silver, copper solutions, I the batterv is one-fourth instead of one-halb h u P* 
<liameter and smaller, and any thickness dowr/to j Hn^ed 1 irv ^ ^ box W aVnnf th C ’A 11Gso f are €n ‘ pose the internal resistance of each cell to be l 

3 obtained these also from GrimRhaw * n^T * «aoWiett & Co.* 29, Poland Street, London, W* t are resistance of 4 ohms If we now take 

want and a great dMl you will not want 7 1 trust k Ulfr Pf^^nt & sina* 7 r ™ wU1 have only one-tmlf the raBistam . of 

will obtain what you require — * C 1 ^° U ^Qhare, are uie best Arm I know* There is no pro- battery side bv side ancf*connect the ends togetbe r 

, Wooden PrinUng^eak-J AG ISund^r- sSnd^e^H aG* 7 P ° Wder wJ1 3 fSfe of 

Hie fullilinent d Sklf-Hsxpbr, entitled ‘‘Lathes for Everybody/ 1 resistance will be 3 = i ohm-that Is, 

aa IounU neoessarv to I V ou should get an Index to \ ol, X., post free for lid., I resistance of four cells placed in series.-^- L - b * 


3 

Dialyte Telescope. Fig. 1.—A, Crown GUbs ; B, 
Flint Fig. 2. -C, Dense Flint; D, Plate Glass. 
Fig. 3.—Section of Dialyte Telescope—A, O.G. 
Plano Convex; B, Correctors, Plano Convex 
and Plano Concave, half diameter of O.G,; C, 
Eye-Piece ; D, Cone of Light. 


I 


new 


to whom money can be 
make you a level. 

Metrical Resistance*—D enny.—P iaban¬ 
don the idea of a battery being made to give a cer¬ 
tain number of amperes at the terminals under all 
circumstances. The current given there mil tie 
pend upon the voltage of the battery, divided nj 
all the resistance** in the circuit; the infernal re¬ 
sistance of the buttery cells as well aa the exu-rmu 

resiatancea of every connector and conductor m laa 

outer circuit. Suppose we have a battery ivi!nan 

K .M. F* of 4 volts and an internal resistance of \ ojinn 

ual four 

current 


iH 
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of teelh with It, hohilnglhc handle of hammer from 
you if (ho points of loul humtowrml your left hand ; 
if toward illo right Hniut* Uf-<-p handle of hummer 

toward you, striking in each case evory ulicmuto 
loath.—A* IL 


lUploymont tn Klootrlc Enplnoorlng Firms. 

-A« Ik t'. tilirt/fnh—As you huvo had ion )tui\/ 

practical training In the 11*0 and repair t< ? rlcr. 

Ptriinl inslruitioniH, you would atuml u good chance 
of Obtaining emplovuu'nl in uu electrlcnl engineer* 

In* Urm making n gentility of I'Kvtrlc light in- C h i ffo nni or. - J. C. H. {Oln wow).—T1 1 la nrticlo 

L_1 In Hons. \»mr 1)rsl-dii'0« WTlnlotilca of ntnlily onn lmrdly bo mill'll n. cliimiuntor; (Im Irrin “ Iio.ik- 
ttnd chunictor would swmv you liivminiUii ntlou- caso*’ would bo more niiiimiirJulc. The lu-Julil .you 

lion from I ho hoods of siuh firms, but you must bo mention—S ft. (i In.—is very excessive, and I should 

wired to wail for n vueniuiy idler you have udvfeo you before adoiitjng it to roughly Indieulo 
Sniulo applical ion. A gonUetimn wbo does business dimensions upon a wall. It. will bo best to make (lie 
in this line says you must alsn he prepared to tiepin job in two e.a reuses, screwed together ut A Krnn 
*t the bottom and w w A- your war up to the higher Index and hack numbers of Woiik for meilunls of 
branches of tho profession, 1 on might make construction. Ins Lend of currying the internal top 
written iipplicalion to some of the linns mentioned break continuously to bottom of job, t hnvo intro- 
in tlie Kleelricinn Trades Directory, 18SI1 edition, dueod ill bottom carcuso an external break 

published at os. (id. by tin bJcartcum Putdislimq senting a much better anneurance. 

Company, 1, Salisbury Court, fleet Street, Loudon 

K.C.—Li. E. B. 

Dog Cart—F, F, (Cardiff').— An article appealed 
lii Work, Nr. IP, entitled ’‘The Butt leaden Cart, 
which you might accommodate to your require¬ 
ments. 

Chtffonuicr.—F, M (Hagnail).—Thank you for 

our design ** drawn from one at homo* 1 for Dusty- 

_ 0OL. 

Globa Maps,—It, J, (^tutpoirl^Messrs, ft 
Philip & Son t Map Publishers, 32, Fleet Street, 

London, E,C., are pretty sure to sell w hat you 
require —namely, maps to recover an IB-inch 

globe. 


given, tho one you refer to being the second. Cover 
with wax or Brunswick black, if you like that better, 
lay tho gia«s level, building up a wall round tho 
edges to prevent the acid running oil; and pour 
hydrofluoric add on. To give tholctlers a ground 

appearance, rub with glass-cutter's sand, unci finish 
with omcry,^W. K . D., Jit. 

Painting on Velvet,—J. C. (Aberdeen}^ Light- 

coloured velvets are the best for painting upon* 
since tho Bin face may bo acted upon in tho manner 
of dyo colours without much detriment to the 
Riirluro of the fabric, TJio velvet must first he 
tighUy stretched upon a frame. Draw your design 
upon paper, prick through tho outline, audlraiistor 
to your velvet with a pounce of very fine talc 
powder; tracing-paper may. of course, bo used 
or both copying and pouncing if tho design is a 

borrowed one* Now corntucuoo the painting by put- 

ling 111 the bright colours nearest the high fights of 

lhe paint mg; then paint in the shadows and blend 
the two into the half-tones. 


t H 






Q£S 




as pro* 
To save labour 




p 


’t 


...... , Use sable pencils for 

first oiltiming the design lightly, and then 

with hog-hair fitches, preferably those wen worn 
, ork delicately and patiently from light to 
dark tones, remembering a little strength of colour 

can always be added, when it. cannot be taken ft wuy 
so readily. Avoid flattening the pile, if possible, 

paint mg , f rather the sides of surface, and not 

“caking it with colour. When it is necessary to use 
white cither for high lights or for use upon dark 
velvets* take a little of the finest powdered gilder s 
whiling, or Paris white, and to ibis add powdered 
gum arabic in one part of the latter to four of 
white; use diluted with water. This white is then 
tinted upon with the pigments to the desired 
colour. The colours advised for this process uro 
permanent liquid dye colours, thinned with water. 
f L he chief point is to dye or colour the pile without 
iloatroying ila texture. When painting curtnina or 
draped velvet, it is advisable to reproduce tho 
pounce upon the back of the fabric, using a dry 
positive powder. We then paint the back texture 
of tho velvet where fill the sLrn-iif* and deep colours 
nrc, and these colours soaking through the back, 
not touching the pile* very much enhance the effect 
of the painting when the light plays upon the folds 
0 f t he velvet—D ecqr ator. 
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Compo.—F, F, F.—As to the ornamental poma¬ 
tum-put top, if a few hints are of any use, we 

Ivetbem. 


The substance appears to be prepared 
a paste, and to undergo thorough grinding, 
mixing) and probably then is pressed inlo metal 
moulds, as “ lincrusUi 1 ’ is made. Its component 
parts appear to be gypsum—finest plaster—a little 
mdiurubber, linseed-oil, and probably some shellac. 
The oxidisation of the oil alter the moulding pro- 

would cause It to harden. It is not of a china 

clay nature. Notice that it is a patented thing. 
—F. P, 

Hand Saws,— Amateur,-You say it is awk¬ 
ward to get a competent man losharpcn yonr saws, 
I experience this often, as saws that nave been 
■ Sharpened by a travelling man on a Friday have 
been sent sumo two or three miles to me on tho 
„ following Monday to be resharpened. You wish to 
know what tooth is beat for ripping, and what kind 
of shape is best for cross-cutting. To make it very 

give rough sketches of teeth for both rip- 

g and croas-cutting. Fig. 1 will be found tho 
suitable for ripping* and when sharpening, 
shoot the file almost straight across the teeth, 
which will give the front of teeth but little bevel. 

It will be seen that for ripping, the teeth for general 

work are a little coarser than for cross-cutting, 

th, Fig. 2, are suitable for cross-cutting; it will 
seen that the front of these teeth are not upright, 
as you asked in your letter, but they lean back 
little; this is to prevent the saw pitching, as we 
term 1L Again* tho front of these teeth should 
have a deal more bevel than the rip-saw teeth, for 
the following reasons. It will give the teeth a 
keener edge to out across the grain or the fibres of 
the wood* and in cutting across very soft wood the 
bevel should be greater than for cutting 
hard wood- In.reference to patent saw sets, parties 
from time to time have bronght patent saw sets to 
me asking my opinion of them* and in all cases I 

disapproved of them. The following will be the best 
d quickest way to set your hand saws. Get a piece 
teel G or 8 in. long, m. or 2 in, wide* and bevel 
Figs. 3 and 4; put it in a vice* then place the 
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Staining, 


Faust, etc. — As a ,4 port-wine 
colour r ' is not a recognised tint to which mahogany 
is stained, I am unable to tell you how to get it I 
should just experiment till I got it with various reds* 
and you should do the same. Of course you must 
take into consideration the colour of the unpolished 
wood. Good mahogany is generally considered 
rich enough when oiled and polished in the or¬ 
dinary maimer* and to statu it a “port-wine 
colour " would generally be regarded as spoiling tho 
appearance. Mahogany naturally is not by any 
means the colour of port-wine. If you particularly 
want this, you might try a decoction of logwood, 
but I cannot say if it would give exactly the tint you 
desire. If you simply want a good deep 
mahogany colour, use weak walnut stain, and 
with red polish. If the w ood is already very dark, 
omit the stain.—I). D. 

Fret Machine.—F. T, C. (Bristol).^! have put 
down alt you want to know. The face plate is cast 
iron* with a slot 2 in. in length* so that I 
late the stroke of the saw to uny pitch, I move 
the stud in the face plate of course. In my machine 
i have the stud 1J in. from the centre of the face 
plate. This makes the cutting part of saw 3 im in 
every stroke. You can use the saws that are short 
by moving tho stud. You can make tho wood alido 
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Fig. 3, 

Fig. 3.—Chiflfoimlbr or Bookcase. Fig. 2.—Section 

of Top Boors. Fig. 3.—Pilaster at each Side 

of Bottom Cupboard, 

# 

by mitreing up a break cornice (six mitres), I have 

intended that a straight one (two mitres) should fit 
in the usual manner over a four-cornered top hoard 
joined to top of upper carcase. The canopy thus 
formed will prove effective. The small shelf is not 
intended for use—it is merely a front continuation 
of top cupboard bottom board, to break the plain 
appearance of job. Underneath it you could have a 
narrow fixed upright board* with a clear space 
behind It and the two doors forming one cupboard, 

and on the front of it glued tho halves of a turned 
ornament, each reversed; tho top doors to con¬ 
tain fret and plain glass* but* of course, you may 
substitute carvings, A shaped plinth Is preferable, 

up bottom middle cupboard sides as at n 
(Fig, 3). I prefer this way. If you wish* lessen the 
depth from back to front of top carcase. Do not 
have too large a shaped piece in each comer under 

cornice and frieze, os doors then will not open far. 

—J. S. 

Bismarck Brown* etc,—FrnsT and Last.— 

Foriarge quantities of goods near Bolton, write J. 

Williamson & Son, Lion varnish Works, Lancaster, 

For same of Bismarck brown and aniline dyes, 
write direct to Judeon's* the well-known vendors of 
many small things of that nature. Yes* there are 
two kinds of aniline black; one will only dissolve in 
spirits* ayid the other will In water. When order¬ 
ing* state for spirit solution* if stich is desired.—F. P, 

Gilding,—W, H. A, ( Can ferbury).— lie -gilding a 
nch timepiece is a matter best given to a local 

silversmith. Articles upon these processes appear 
in Work, Yol* I, For fretwork and frame material 
in large quantities* apply to Mellmish Sc Sons, 

Fetter Lane, E,C.* and H. Merely Great St Andrew 
Street, W.C„ respectively.^F. P. 

Work Volumes.—J. H. S. (Burntcy),^ Volume 

bookseller. The nublislied price of each volume is yourself without any wood turner. All you need 
7s. 6d. t bound in cloth, m will be four pieces of straight wood. Make one 

cross- [ Glass Letterlugs*—T, W, V, {Leicester)^! piece work smoothly in the other three, I append 
When j know of nothing that you can pour on glass to pro- drawings.—U. G. 
hammer duce letters hut hydrofluoric acid. Refer to my Small Electric Lights.—W. IL H. (London* 
in Fig, 5, and strike the point | answer in No. 82, p, 487. This is the first method S.E ,)*—The smallest electric lamps arc those of 1 
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Fig; 3 

Band Bawa. Pig. l. 
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Fig 1 . 4. 

Kipping Teeth. Fig. 2.— 
Cross-Cutting Teeth. Fig, 3.-Betting Anvil. 

fig* 4,—Steel Bevel. Fig, 6,—Betting Hammer. 
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flat on it, letting tho teeth project over the 

If setting a rip satf* do not let the teeth 
bo far over as when setting teeth for 
I as less set is required for ripping, 

fe *9 ia position for setting, take a 

EHoont 5 orG in. long, 
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ing, say, only one pint of solution, are useless for 

bucIi work.—G. K. 11. 


C.-p** t a king a current of from ‘3 to '8 amperes at a 
pressure of from ;ito 8 volts. These cost about os. 

each* and can be obtained from Messrs, V. U* 

\ll^on & Co,, 105, Queen Victoria Street, EX',; 
Messrs, Cat heart & IVto. 67 u, 1 tut ton Garden. E.C 
or any other linn making a speciality of electric 
IjghHng apparatus* Six of such lamps.ltiUdng, suy, 
from 5 to G volts each, placed in parallel series ot 
two lamps in series, could bo lighted by a small 
two- or three-celled chromic acid battery, or the 
current from a small accumulator of two or three 

cells,—G. E. B. 
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Electrical Engineering Apprenticeship — 

ren- 


DbnNY.— 1 The usual premium is £100, the aj 
lice to be bound for two years. You would nave 
but little chance of employment in a good firm 
unless you hnd previous experience with an 
electrical engineer. Of course it is possible for a 
young man to work his way up and into the pro- , T 

fession by sheer force of will without having to is now or kn to tub Pu ejic 

spend Ills hardly earned savings in a premium. By w itti p n T Y *FV putw r /1 ' AT 

attending science and art classes, and by reading | ruiJi J, lb U H. D IC 

Ke spoking Bicycle Wheel* ^-G- W. TL (Lan- suitable books, he can master the theoretical part 
caster).—It G, W, li. wants to make a laced wheel, of the subject, and put these theories into practice 

he'will onlv require half the number of holes in the by making apparatus at home. If you tnink 
hub—namely, sixteen in each flange, The way entering a school of electrical engineering or a 
to set about'it is: put the hub in the lathe, hammer college to learn the practical part of the profession, 
the flanges till they run true, and cut otf the parts I should advise you to consult your science teacher 
with the present holes* leaving the flanges as in ! or write to the principals of either the London CoL 
Fig. 1. Bore sixteen holes through the thick- lege of Electrical Engineering* 0 and 1(1, Railway 
ness of each flange 1 inch distant from the Approach, London Bridge, S.E., or t.he School of 
ed^e* as in Fig. 2. Round the holes a little on both Electrical Engineering, 12, Prince's Street, Hanover 
eides, to prevent cutting the spokes. To build the Square, London, W.--GL E. H. 
wheel, find the proper length of the spokes by 
drawing the ring on the floor with the hub in the 
centre. Cut the wires long enough for two spokes 
and screw the ends, and see that the nipples will 

with the fingers without difficulty 
double up the spokes exactly in the middle 
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Electric Boll Circuit*—D enny,—T here can be 
no leakage from one wire to the other if one is 
insulated. Neither can there be any electrolytic 
action on either of the wires, and it matters but 
very little whether the upper or lower wire of the 
push is run to carbon or zinc of the battery. My 
opinion is quite in accord with Mr, Allsops on such 
matters as these, but I have asked him to give you 
a word or two on the subject, and here it is 

Provided the battery is properly insulated {and I {Separate from the Weekly or Motif hi,, h. i 

in what electric bell system is ft not?) there can be - " J ^ nr fit y Inuj) 

no leakage. If the insulation of the battery is de- Has been published, and is now on m ■ 

pole, but in ninety-nine cases out of a hundred, the (post nee, *tcLj. I his iN umber consist! of 

battery is placed in dry situations and oil a^dry 32 pages in a wrapper, and contains am Dlus- 

wood shelf* —G* E* B, t trated Descriptive Account of the 

Y*—Brief- Acknowledgments. ' remarkable Exhibits. 

Qnepdona hnye been received from tlio following rorrear 
dents, and answera only awn.it space in Swor, upon which there 

isuTPRtprePSure J, D. (Glasgow)’, AMATEUR Organ Buildkr; 

F.T\\ C, (JmriMar. India); H.K. E. (Hartchor 1 /) ; Afpilkstigk * 

Turner; J. 8. t//nff/cu>; A- (I- Hopeful; F. S. 

(Norman tort) ; L. K. L. \Kirkealdy, N.B.) i B. M. ; ELEC¬ 

TRIC j H. Ap tiJirmmpAamli II. E H. fiShtiffer Oak); 0. D* 

{Bury) 1 XL H. [trJfupoun; S. R. (Neicrv); A, E. 6- {Abingdon); 

. H. iCambridge ); W. B. {lividUiwton); Gissipis ; Stagk 

kader i J. ft. [HetTrL*hore}i Tuisuk; Frit?- 

J. E, R. { Fin*bttrp Park) \ CoLrrijKR ; 

: A, G. 6. i 0. J. G, C. 


NOTICE*—hi connection with the 

Ex hibit ion, 




A Special Exhibition Number 
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Amongst the contents of the Special 
Number arc ^ 


nn- 


Workmg Model of Steam Fire Inglne, 

The Story of the “Work H Exhibition. 
Protected Exhibits under Certificate of Boar : : 

Trade. 

The Value of Art Training to the Professional 

Workman. By C. R, AaniiEE. 

Sir John Lubbock* Bart 

Science and Labour. 

Fifty Years of Recreation Work. By the Rev, (\ 

C, Ellison, ’'*/ 

Our Exhibits and Exhibitors. 

Work and the 

Secretary. 

My Ideas about Hobbies. By Ofifex 

J^H| ■ ■! J ■ I || I! j ■ ■ 1 I I J r M rm J| I j - i I* mMm mM %«" Bilk 11 dfl H 

The Story of the Pme Certificate and Kedal 

Competition. 

Certificate Granted to Prize Winners. 

Work": Its Utility and Importance to all Worn 

men. Professional and Amateur— 

L From the Professional's Point of View. 

IT* From the Amateur s Point of View- 
Statistics of the 11 Work " Exhibition* 

■- in Memoriam." . BBM 

The Polytechnic Institute: Its Work anfl it® 

Workers. 

The Jurors : How Appointed. 

The Jurors 1 Awards, ** Work 31 




Carp bxteii ; 
tK it; C. W. S. (LtturpooU ; 

U. W- B. { London % IV,CL); 

iBrifjhtQii ); A Coif'TA>'T SUBbCHiEfiEt W.W,L- {Wn jJawii; 
8 kquah ; J. H, (Drirtoh ; A. A. (Cotwnerj/); W. G, (Ertfli)j F. Ii. 
IL tXronrfe«, K -): W. F. A Co,(i?r^ofi; J. W,; G. W, {Blackburn); 
H. M. Ufert*) i W. H. {St. Helens) ; J* C. (Belfast); H. B. C. 

{Sunder land). 
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fa published at La Belle Suuva$e t Ludgale Hill, London, at 
a o*clock t very Wednesday morning k and should fra ohtainablcecery* 
iv'iere tlnvughoutlUe United Kingdom on Friday at the latest* 


Fig. 

Re Spoking Bicycle WheeL Fig. 1, —Hub, with 

Flangei prepared for Laced Spokes. Fig. 2,— 
Hub Flange* showing Holes in Edge. Fig. 3*— 
Edge of Flange, showing lacing of Spoke. 


TERMS OF SUBSCRIPTION, 
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SB. QCt. 

Poatal Orciera or Poet OfTlco Ortlers pantile nt the Goner*! 

p oat Otlice, Loudon, to*CA5BKL,L and Company, Limited- 


^ months, free by poet 
H months, 

12 mouthB, 
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]wfi through the flange, oa in Fig. 3. Fix one end of 
the fina Hpoke with a nipple in the rini* count twelve 
holea in the rim, and fix the other end. The second 
spoke will go through the next hole in the hub * at 
the rim it w ill miss one hole, and the other end of 

spoke will mlsaoneal^o on the same side as the spoke 
find put in, and m on round the wheel on that side. 
The other side is treated in exactly the same man¬ 
ner. What i» called a true laced wheel* with thirty- 
two b pokes on each Bide, would mins about thirty 
lioletf* eofrli wire thus running almost straight across 
the wheel, bur laced wheels are mostly built by 
missing from eiglii to twelve holes* What remains 

in to true up the wheel by operating tJ J0 nipples 

with a nipple key. Unless G* W* lb )i 
erJimcc in wheel-building* this Job will trouble 

dm, aa it ia by no means an easily done as a direct 
spoke wheel. The spokea arc uHimMy Med with 
tine wire when* they cross farthest from the hub 
flanges.—A, H* l\ 
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giiartar PfcKO - 
Efglnh uf a Pnpo 
One-Si it ceu th of a Page - 
In Column, per inch 

fltimll prepnid AdvertiftementB^ aucb as Situations WnnteJ 
a ml Exefmntfe, Twenty Words or leea,Ona SUilEinff, and One t 
penny pit Word eatra if over Twenty. ALL Other Adrer- | IntluStry 
MjteinedtB in Sale and EJtchange Column are charged Urn) 
bln I ling per Line (avernging eight words), 


Exlil’bitlon, IBM 31. 


Upwards of One Thousand Examples of Art; 
P • and Invention, sent m by 
“ AVork,” nppenr in tins Exhibit inn, 

for the impetus it is calculated to jt iv '» ^ (m(st 

Education, may be regarded ns om oi 
important ever projected m tins con . ■ 

The variety of the Exhibits is “ 

their character is mtercstmg,andtW^^ 

ample manner in winch they • ^ ^Juo, 

this Special Number will ri ' ni .J f J lollB i 

in this country 


Prominent Positions, or a series of insertions, 

by a;-eci<u arrangement* 

*** Advertlarmontn should run^h the Office fourteen 

Uky h in mJ vance of the date of issue. 
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SALE AND EXCHANGE 


Magic Plctnro,—H. It* (AVim/).- 
the picture to which you refer, but 
hint or two on the subject, A picture may he 
made up by arranging hi rips of tin foil on a pane, 
hn In the diamond and spotted Leyden jar. 
Transparency on a pane of glasH may he also illu¬ 
minated by a vacuum tube or two placed at the 
back. The outlines of these would only be visible 
w hilst the spark Is passing*—G, K. Ib 


I do not know 
Gan give you a 


Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [ 6 R 

The cheapest in England, 

Cabinet Works, vt, Horsemarkel, Northampton. 


not only to 

amateur, hut to everyone 
program of Technical Education i 

The Special Exhibition dl 

WORK ” may ho considered ■ ^ 

orfian of the Exhibition. 1 ? Exhibition 
Illustrated Record o£ tha i»wt 
held whero the work of Mast not b‘ 

■ntices and Amateurs, ; for con- 

«““■ bl “ &« ^ W 
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of 
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dumber 


Twelve Full-Blzo Fretwork Eoslgus, post 

free. 74 I. and is. id, biitbfaction guaranteed or money rc- 

TaVLur'b Fretwork Manufactory> Blackpool, [jh 


Official 


the 




turned. 


ever 


Six Cabinet Copies* from Carte or Cabinet Photo, 

Originals returned uninjured. Money re¬ 
fill I if not entirely satisfactory,—E thblukrt 

fiB it 


Model of Electric Railway.—W* H, If. (Lon¬ 
don, You vs ilI find an llliml ruted description 

of the City and South Ltmdmi Fleetric Hallway in 
the Ehclriciftit df November 7lh, and more details 
of the same in Uie Engineer of the same date* 

electric circuit is maria between a flexlhlo steel 

conductor run on glans insulaiora between I he rails 
and tbe rails themsclveH, wliieh take the place of a 
return wire. The current la picked up by **MhocH, 
which Blip along oil the stmi conductor, and then 
ylasses through the magnet dolls to the frame of 
the locomotive and Ihrungli the 'wheels to the mils. 
The reversing gear Is on the 

clearly see how you can manage to work a model 
with three trains on it, so as to stop, reverse, and 
shunt them at will. The current from a battery ean 
be arranged to work the trains, providing you nave 
a large battery with large cells. Small cells hold- 


for ^s* 6d, 
t vi rued m 
Hunky, AI vision, Derby* 


A ppre 

the actual 

irritant circumstances, 

ferent standpoints. 


Tools, Tools, Tools,— 7 'lic cheapest house m the 
tr-nlc for English and Atncricnnloolsis LUN'i ‘s, 197 * Hackney 
Rond, London, E. Send si amp lor reduced price list* [8 « 


The 


co 


The Si'kcial Hnm»" J^SSli 
contains » Lirt of the ffS 

Exhibition by Her Majesty ■ -« ^ 

* COMPANY Limited* 


Splendid Latlie*—N11 metnusapplianets* Cost ^2,000* 

Lards to view,—B ritannia Co. r Col- 




OiTered for Z 350 . 

Chester. 

Splendid Violtn for disposal; beautiful, clear, 

powerful lone ; lined case, mounted bow ; only 15 s* Gd.; 
rare bargain. Sure to please*—Teff, 6, Tower Street, 

Jpswftb* s v 

Concertina. Medium size* Warranted all steel the 

jos., or exchange for ratchet brace, chisels, or 

Barnes* Wellington, Baldock. 


locomotive. I do not 
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Englfjii, Colonial, and Foreign Entente at Reasonable 

Chargee 


and Sold, 
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GUINEAS P UK MONTH or A PLOT UP LAND FOR 
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jTte Pa'itnfinjr* JVorJbinr cut lnvt ntwns, ami itta£i*tc Pradie a* 

Tools* Drawings* Engravings* & , r* 


FIVE SHILLINGS PER MONTH, with immediate pas- 

session, Apply at the Office ot the BlRKPECK FREEHOLD LAND 

Society, above. 


Models i jjvo'j/ 


IT you have a novel idea which has merit, p rovibinnatlv protect it at 

small cost, and you can make m oney out of it. 


The BIRK11ECK ALMANACK, with full particular, post free 
On application 


FRANCIS RAVENSCKOFT* Manager. 


PARTICULARS FREE 


SJfJDOW^S famou* Trainer* 

the finest thing in the world to 


AttiJitf writes; 
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relieve the muscles and to impart strength. 


urge its use to all athletes. 
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NEVER FAILS to give immediate Relief and finally to 
Cure all cases of Muscular nnd chronic Rheumatism, 

Goat, Stiffness of Joints, Spralns-Brulses, etc. Also 

efficacious in Bronchitis and Throat and Chest 


Classified. Catalogue, 


most 


containing particulars of upwards of 


Affections. 


from Medical Men 


One Thousand Volumes, published by 


One or the Phytfdow to H.R JL The Prince *f Wales writw*— 
" Nothing jrave my patient so much relief as Stem's Pumfline, 11 
Sir Morell Maekendc writes Admirable In Throat A (feet ion s ,* 
Dr. Stevens writes " Pumiline cured me in a severe bronchial 

Tht Medical Press says i—** Stem's Pumiline is reliable and 


in price from 


attack. 
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THREEPENCE to FIFTY GUINEAS 


Price le t Hrf. and 






#. Ud* per Bottle* 


will be sent on request post free to any 
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& COMPANY, Limited, Ludgati Hitt, 


application. 


u . 


The Important Few Serial Publication 


In Monthly Parts, price 7d 
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FULLY ILLUSTRATED 


with HIGH-CLASS WOOD ENGRAVINGS, 

COLOURED PLATES. 


and with MAPS 


ft 


III! 

_X m. 




This is an 


i. , - New r)ic,ioiia 'y of General Information, written by the best authorities 
in all departments, and fully Illustrated by clear and skilfully 
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to Maps and Coloured Plates. 




With Part 1 will be presented 
attractive manner. 


a Series of Four Colo 


ed Plates , illustrating i 
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MELHUISH’S No. 735 PATENT 


I 


Invaluable 

Strengthening and In 

vigo rating Beverage 

Indispensable foe Enriching Gravies 

preparing Soups, Entrees, Ac 

Pure, Palatable, 

instantly prepared. 

YVILL keep any length of time. 

SOLD El 'Eft J'J VHERE 


Combined Cabvinc and Work Bench Cabinet. 


3i 8 cl 




f 




Fitted with WARRANTED TOOLS, precisely the same as we supply 

to Practical Workmen. From £7 10s. 

Stained «nrf Pulinhed ITrt/llilf- and rita 

trith ft hi/ Fnrnit it re * 


ttasn IttHtrl* 

tttiuit* to tin rmoitisr 


if tide /Vtiiii 


’ 


In* 


ERONZE 


AWARDED 


■ 




1S34 


EXCELLENCE 


r 


o 


- 




TOOLS. 




i-I E D A L 


p 




1390. 




■ 


i 


i 


+ 




For Home Decoration!! 


- - r 

* f-t"* 

* tfjf? 


f 


t 


r 




i r «h 


/ S1 


* 


■ 


I 


3 


6d <f ls. f and 5s. 


k 


per 


r 






U 


l a 




■ 


t* 


c 




MANUFACTURERS 

DANIEL JUDSON & SON, LIMITED. 

SOUTHWARK, LONDON, S.E 


J 


1 


- - 


' 


k 




* 


ILLUSTRATED LISTS, l’OST FREE. 


■ 




i 




L 




r 








*»1. H.», NT, Fetter Lane 




% 


BRIGHTENS *nd CLEARS 
t!v* COMPLEXION, and is highly 

recommended by the MEDICAL 

Profession. Corrects all ERRORS 

drinking. 

most pleasant eflervesdng 

drink, STIMULATING 






INDI¬ 
GESTION, FLATULENCE, DYS¬ 
PEPSIA, HEADACHE, and 

ti,' j r Momachic Irregularities. I 
PURIFIES the BODY, imparting I f 
NEW LIFE and VIGOUR 




and 


i 1 


‘ ‘ * ** ■ 

ff « A P . 4 

L ■ 


i 


ru 


M \r^ 






% 


v 


a!] 


* ■ 


i - 


■ - r 


I I OF DIET, filing or 




Pos- 

svs-es marvellous recuperative 
properties* Is invaluable in re- 
having and stimulating the over- 
A' rkt 'I brain ami resuscitating 
exhausted vitality. 




i 


Is a 


I have now U'ipd 


It 


L! EUT.’COL* HUGH UAMJIKR, Ham ev SqUakf» Margate, iay s : 
ih** SALT REGAL i■-r m- -nun I have much pleasure in stating that 1 have found it the most 

reeahle In ta^te of all S-ditic . Yui a certain cure for Ulious headache a ml furred tongue, fiom what¬ 
ever cause arising. 


morning 

the APPETITE* and giving tone 


■G r 


i * 


to the entire system. 


t ip.m tbj MANAGER, SALT IE EG AL WORKS, LIVERPOOL 


I f 


m by I 




2* B 0 d-> of aII ChevnUtt 


r+, ’» 


i h 




tL 


IN MONTHLY PARTS, price 


NEW SERIAL 1SSUP 


7 


j i 






.« 


PART 1 ready Jan. 26th, 

her S tate robes, taken at the time of the Jubilee in 1887. The 

paper, size 30 in. by 20 in. 


With SEVERAL HUNDRED ILLUSTRATIONS. 

magnificent portrait of Her Alftjest if the Oiif'etl, in 
Portrait will be printed on a tint, and will be produced on 

Prospectus at all Booksellers', or post free from 

CASSELL & COMPANY. Limited, Ludgate HtU, London. 






1 * • 


With Part I wilt be 


given a 


y 


XES Ay I) ALL AGES 


FRETWORK FOR AMATEURS OF ROTH SE 

THE MOST PROFITABLE AND FASCIMATINC OF ALF HOME PASTIMES. ^MStwobi 

an immense quantity of TOOLS, OUTFITS* &c., as a special inducement to th^ir customers to order at once. none of *hkh would be «>S d 

4,500 Is* Books Of Fretwork Patterns, each containing Iwelve Large Sheets, beautifully luhograpn , 
retail at le** than ed, f and many at ^d. and ^d. each; also 

J.200 2s* 6d* Books of Fretwork Patterns* containing Twenty Shee 

at 6d- each. These Books, 


EcUpae Dcajgu, No. 102. 


J. 


of which would retail 


. x f2in, f of new designs, many 


*5, iqan 


JE375 in Value, will be GIVEN 

Amateur customers ordering 55. worth of designs from Catalogue will be presented with one 


worth 


Those ordering ios- 


of the above is. Books. 

11 Tools, S»* Elides, aaouIlt "’ S 

Trradit **f&***#' 




» 




will receive a ?%+ 6d, Book, 






all mixed orders for Wood, sma 
Note, — This reduction does not apply to 


An Allowance of 10 per Cent* in goods will be made on 
to ios., and 15 per Cent, on orders amounting to aos. and upwards. 

SPLENDID OPPORTUNITY FOR BEGINNERS 




N.B.—A 


Hindt S k Ji 


prisme is-inch Steel !■ rame, lo-l\ ci^ht m ^.. Awl. Min. J-cur Uc vis, r.!i'--ll Jl'.i,- w 6,i 

Eras, handle an-l Three Hits, will be SENT GRATIS with each Set. F^t f«= !of J 5 - Ko t 

IS ft. ditto, ditto. 35.; pou free. «v, 3d. p.uo, e d Beech, ts. 6d. per P» . (fB—> 

, 7|in. to 12 in. No. t. UnpoHshed Btrcb, i«sd. per pair. -L^ u j e $5- per No.*. M 

Caledonia” pattern, self-ad jus ting, one screw fastening the whde ^kate. the beM P P ■ 

rpair. These are not rubbish i *e warrant every pasr. c„t^ U rt^EFo^ h ^' iTlJ TSISnU w 5 stf- 

tip, Wood, Touts, etc.* With 600 Illustrations and full imstruclmn* fO*■ F f et‘OiB S,V re4 (|y Keduc^ 

List of Designs* Vattii. Tool Ui^sts. elu. ature j 

A fl'LV 


Outlet oa Card, n 


Complete fretwork Outfit, con 
Fretwr-TkL A-n Archlmedlan UrUl) with 

■ a. pd , pr st free. 5 ft. and quality assorted planed Fretwood. is. ; post free, ts, 

BBATKB 111—EVERY PAIR WARRANTED, 

Acme" pattern, all steel. 3s, per pair. No, 7A 
with itrap complete, is. od. per pair ; postage, gd. pe 

EW CATALOGUES of Machines, De 
A Sperimen6d, Fretwork Design SENT GRATIS with ea r h Catalogue; also a 

N.B.—ALL orders mint be accompanied by reraitiancc. 

EAST EEREJIAM, 


■i 


1 I 


Wail Bracket, 


N 


post fret. 


Brice 5 -d. 


Manufacturers of Fretwork Materials* 

Department, 

Kindly menfiett this papsr ordering. 
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